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Of this issue more than 4000 copies were printed 


The Welding Engineer 


= 


Vol. 1 ond SN MARCH, 1916 $2.00 per year in U. S. No. 3 


$2.50 per year abroad 


The Melting Pot 


Welding by some one of the various 
processes is of vital importance in thou- 
sands of plants throughout this coun- 
try. Factory managers are beginning 
to realize the adaptability and flexibility 
of the science of welding. It is cutting 
down manufacturing costs, minimizing 
the cost of expensive break-downs and 
cheating the junk pile. 
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Welding is a problem which should be 
studied earnestly by the factory man- 
ager. There are great possibilities— 
wonderful opportunities that should be 
taken advantage of. 


The Welding Engineer is the faithful 
servant of the welding trade. Our ambi- 
tion is to determine the highest and 
largest function of the field and then 
strive in every legitimate way to pro- 
mote that function. 

The Welding Engineer is an applicant for 


membership in the Audit Bureau of Circula- 
tions. That means we are ‘‘out in the open.”’ 


Steeple Jacks cutting down huge ” ve x 


stack with oxy-acetylene apparatus 











*Alphabetical Index of Advertisers and Buyers’ Index, Page 4. 
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The largest makers of Oxy-Accetylene 
Welding and Cutting Equipment and 


Supplies in the World 


Oxweld Equipment includes Acetylene Generators, Welding and Cutting Blow 
Pipes, Regulators and Supplies—everything needed for all requirements— 
complete installations for the most extensive manufacturing and repair opera- 
tions to portable units for emergency and field use. Because of the scientific | 
accuracy and exactness of design—high quality materials and the mechanical | | 
perfection of construction and workmanship, OXWELD EQUIPMENT will 
produce the most efficient and economical results in welding and cutting oper- | = 
ations of every character. — 


Oxweld Supplies are made up in accordance with the formulae of our metallur- 
gists—tested by analysis in our laboratory and their merits tested out and 
proven by our expert welders in actual shop practice. We guarantee 
OXWELD SUPPLIES, when used by competent welders, to produce better 
results than any others known to the art today. | 











Our knowledge and experience, as the largest makers of welding and cutting 
equipment in the world, are always at the service of every purchaser and pros- 
pective purchaser of OXWELD APPARATUS, to determine the most eco- 
nomical and efficient applications of the PROCESS to the manufacturing or 
repair problems at hand. 





Write us for information on any class of ° 
Welding or Cutting Work 





Oxweld Acetylene Company 


CHICAGO 
36th St. and Jasper Place 
NEWARK, N. J. | LOS ANGELES 
6460-680 Frelinghuysen Ave. 654-656 Pacific Electric Bldg. 
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The BUCKEYE Oxy-Acetylene Welding and Cutting Outfits | 


Stationary and Portable 


We | =e Y 7 + - % Live Men 
Build © af Me a jo i ( Wanted 


| to 
Preheating meet ///) . fo \ een Represent Us 


in 
Kerosene Territory 


Torches » eS Not Allotted 
and j | - Only Men 

. | | ) Who Will 

Oil S > Demonstrate 
Furnaces ad nal giially ow Desired 


We Build Both Oxygen as Well as Acetylene Generators 
Ask for Catalog K 





| 
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Other 

ecame hot 

2 to pop out, 

but vours kept cool 

right up to the tip.” ’ O. Smith 

St. Joseph Valley Shipbuilding Bean's Machine 
Railway Co. ‘oO. Shop. 






























































a Imperial Oxy - Acetylene 


<n WELDING & CUTTING EQUIPMENT W ° f * 
rite for this 

“The first thing that impressed me was the exceptionally 
fine workmanship on your outfit—there is no cheap, unfinished FREE BOOK 

look about the Imperial Torch. The non-back firing feature is 
based on sound engineering principles.” 

F. HILLIX, Instructor, 

The Stout Institute, Menominee, Wis. Every Welder should 
have our new catalog 
If you are looking for Efficiency, Safety and Economy we feel sure No. 132, just off the 


you cannot be disappointed in Imperial Equipment. Get our prop- : 
osition before you decide. need Gives or 
ating costs, views of 


The Imperial Brass Mfg. Co. =k eae “allel 


522 South Racine Avenue CHICAGO data. 











_ THE MACLEOD CO., East Pearl Street, CINCINNATI, OHIO 





ALPHABETICAL INDEX TO ADVERTISEMENTS 


A 


Adams, William © . oe 
Glasses Goggles, Welders’ Hoods, Etc. 
American Carbolite Saies (Co 
Calcium Carbide 
B 
Bermo Welding Apparatus Co 
Oxy-Acetylene Apparatus and Supplies. 
Buffalo Dental Mfg. “o 
Preheating Torches 


Campbell Iron Co ’ 
Oxy-Acetylene Apparatus and Supplies 
Canada Carbide Sales ¢'o 
Calcium Carbide 
Signal Co 
Chicago Eye Shield Co 
Goggles, Eye Shields, et 
Commercial Acetylene Railway Light & 
Signal Co smitiimenanidiaiad 
Compressed Acetylene in “Cylinders. 
D 
Davis-Bournonville Co.. 
Acetylene Generators, “Oxy-Acetylene “Ap- 
paratus and Supplies. 
G 
Goldschmidt Thermit Co 
The Thermit Svetem of Welding Appa- 
ratus and Suppuiles 


ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Railway Light 
Signal Co. 
The Prest-O-Lite Co., Inc. 
Universal Oxygen Co. 


ACETYLENE GENERATORS 
Bermo Welding Apparatus Co 
Davis-Bournonville Co 
Henderson-Willis Welding & Cutting Co 
International Oxygen Co. 
The Macleod Co. 
Oxweld Acetylene Co. 
Vulean Process Co., Inc. 


ALUMINUM FILLER RODS 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Universal Oxygen Co. 
Vulcan Press Co. 
Welding Materials. 


ALUMINUM FLUX 
Bermo Welding Apparatus Co 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 
Universal Oxygen Co. 
Vulcan Process Co 
Welding Materials 


ANNEALING FURNACES 
The Macleod Co. 
Universal Oxygen Co 


APRONS (Asbestos) 
Welding Materials 


ARC WELDERS : 
(fee Electric Are Welding Outfits) 


ASBESTOS GLOVES 
Welding Materials 

ASBESTOS SHEET PAPER 
Davis-Bournonville Co. 
Oxweld Acetylene Co 
Universal Oxygen Co 
Vulcan Process Co. 
Welding Materials. 


BLOW TORCHES (Acetylene) 


Bermo Welding Apparatus Co 


BOOKS (Relating to Welding) 
The Welding Engineer 


BRASS AND BRONZE FLUX 
Bermo Welding Apparatus Co 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
Universal Oxygen Co. 
Vulcan Process Co 
Welding Materials 


BRASS SPELTER WIRE 
Universal Oxygen Co. 
Vulcan Process Co 


BRAZING OUTFITS 
The Macleod Co. 


BRONZE FILLER RODS 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Universal Oxygen Co. 
Vulcan Process Co. 
Welding Materials. 


-Back cover 
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H 
Menderson-Willis Welding & Cutting Co..... 12 
Acetylene Generators, Oxy-Acetylene Ap- 
paratus and Supplies. 
ge + eee 
Oxy- nouns Apparatus and wheats 
International Oxygen Co. 
Oxygen and Hydrogen Generators. 
L 
Linde Air Products Co = _ 
Compressed Oxygen in Cylinders. Dis- 
tributng stations in forty cities. 
The Logansport Oxygen Co 38 
Oxygen and Hydrogen. 
M 
Cn, i le ee ae Oe 3 
Acetylene Generators, Preheaters, Oxy- 
Acetylene Apparatus and Supplies. 
Oo 
The Ohio Electrolytic Oxygen Co . 33 
Oxygen and Hydrogen. 
CO 2 
Acetyiene Generators, Oxy-Acetylene Ap- 
paratus and Supplies. 
P 
ee See 14 


Compressed Acetylene in Cylinders, Oxy- 
Acetylene Apparatus and Supplies. 





BUYERS’ INDEX 


BUTT WELDERS (Electric Resistance) 


Thomson Electrie Welding Co 
Welding Materials. 


CARBIDE (Calcium) 
American Carbolite Sales Co. 
Union Carbide Co. 

Canada Carbide Sales Co 


CARBON REMOVING OXYGEN 


The Linde Air Products Co. 
Universal Oxygen Co. 


CARBON REMOVING TORCHES 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
The Macleod Cc 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc 
Universal Oxygen Co. 
Vulcan Process Co. 


CAST IRON FILLER RODS 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

Universal Oxygen Co 

Vulean Process Co. 

Welding Materials. 


CAST IRON FLUX 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co 

Oxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcan Process Co. 


CUTTING (Oxygen for) 
International Oxygen Co. 
The Linde Air Products Co. 
Universal Oxygen Co. 


ELECTRIC ARC WELDING OU oo, <i 
Westinghouse Electric & Mfg. Co. 
Welding Materials. 


ELECTRIC RESISTANCE WELDING 
MACHINES 


(See Spot, Butt and Seam Welders) 
Thomson Electric Welding Co. 


ELECTROLYTIC OXYGEN PLANTS 


International Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Aluminum) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson- Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcan Process Co. 


FILLER RODS (Bronze) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcan Process Co. 


Ss 
Superior Oxy-Acetylene Ma 
Welding and Cutting Torches 
Supplies, ets 
T 
Thomson Electric Welding ‘ 


Electric Resistance Welding Ma 
All Types. 
Toledo Electric Welder Co 
Electric Resistance Welding Ma 
All Types. 
U 
Union Carbide Co. 
Calcium Carbide. 
Universal Oxygen Co 
Oxygen and Acetylene Generators 
ing Apparatus and Supplies 
U. S. Gauge Co. 
Pressure Gauges. 


Vv 
Vulcan Process Co., In¢ 
Acetylene Generators, Welding A 
and Supplies. 
w 


Westinghouse Electric & Mfg. « 
hiectric Welding Machines of A 
Welding Materials 
Engineers, designers, selling a 


ing machinery and supplies 


FILLER RODS (Cast Iron) 


Bermo Welding Apparatus e 
Davis-Bournonville Co. 
Henderson-Willis Welding & C 
The Imperial Brass Mfg. ‘ 
Oxweld Acetylene Co 
Universal Oxygen Co. 

Vulcan Process Co. 

Welding Materials. 


FILLER RODS (Manganese Bronze) 


Bermo Welding Apparatus C 
Davis-Bournonville Co 
Henderson-Willis Welding & C 
The Imperial Brass Mfg. C 
Oxweld Acetylene Co 
Universal Oxygen Co 

Vulcan Process Co. 

Welding Materials. 


FILLER RODS (Swedish Iron) 


Bermo Welding Apparatus Co 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutti 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 

Universal Oxygen Co. 

Vulcan Process Co 

Welding Materials. 


FILLER RODS (Tobin Bronze) 
Bermo Welding Apparatus Co 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutt 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 

Universal Oxygen Co. 
Vulcan. Process Co 
Welding Materials. 


FILLER RODS (Vanadium Steel) 
Bermo Welding Apparatus Co 
Davis-Bournonville Co 
Henderson-Willis Welding & Cutting 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 

Universal Oxygen Co. 
Vulean Process Co. 
Welding Materials. 


FIREPROOF PLASTIC 
Bermo Welding Apparatus Co 


FIREPROOF PLASTIC BINDER 
Welding Materials. 


FLUE WELDERS (Electric Resistance) 


Thomson Electric Welding Co. 


FLUX WELDERS (Electric) 
Westinghouse Electric & Mfe. (: 


FURNACES (Annealing) 


The Macleod Co. 
Universal Oxygen Co. 


FLUX (Aluminum) 


Bermo Welding Apparatus Co 
Davis-Bournonville Co. 


Henderson-Willis Welding & Cutting | 


The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
Universal Oxygen Co. 

Vulcan Process Co. 

Welding Materials. 
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| : | App TUS 
Theres is more Davis- DAViS ARA (0. NJ: The largest ship-building 
Bournonville Apparatus in ‘BOURNONVILLE and dry docks and all 
t a S 
general use for oxy-acety- United States Navy Yards N 
lene welding and cutting are using it for steel cutting 
than of any other. ee and repairs. 
It has been in general, The largest range boiler N 
practical use for welding A r and steel tank manufac- N 
and cutting longer than any Medal STULT | turers are welding their N 
other in this country. ae product with it. N 
4 S 
It is being used by metal WAR DE, The largest steel furni- N 
workers for a greater vari- a ture, door, sash and frame N 
ety of operations in manu- AVIS ; makers employ it in manu- 
facturing metal goods. facturing. N 
. The largest automobile N 
The largest foundries and ' N 
ge apagee metal-body builders are 
a See naed SAN FRANCISCO using it extensively for 
are using it for reclaiming iS é' 
; ’ ; welding. 
defective castings, welding, 
steel cutting. The largest scrap yards 
are using it for cutting and 
The largest locomotive wrecking. 
N and car-building shops are . 
™— : > ow Hundreds of small repair 
using it for welding and . shops and garages are daily 
{cutting on construction and, Te, Medal of Honor (higher award than making profitable use of 
repair work. Acetylene, Apparatus af the Tanama-Pacite small outfits 
N 


Concerns that have made oxy-acetylene welding and cutting the big success it 
is, installed ‘“‘D-B’’ apparatus because they gave efficiency of the apparatus and the value 
\ to be obtained from it first consideration in selecting equipment—because it provides the 
widest range of equipment made for obtaining the full value of the oxy-acetylene proc- 
ess—because the long practical experience of the “‘D-B’’ Company in its own welding 
shops and development and demonstration departments made it possible for the company 
to be of practical service to its customers. 





These are reasons that will have weight with the prospective purchaser of welding and 
cutting equipment, whether his requirements are small or great. 


hha 





Full information, catalogs, bulletins and co-operative service in determining the cus- 
tomer’s application of the process will be given on request. 








ee 
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Davis-Bournonville Company 








N NEW YORK CHICAGO N 
N Address General Offices and Demonstration Plant, JERSEY CITY, N. J. N 
N Sales Offices: New York, Chicago, Detroit, Cleveland, Pittsburgh, Philadelphia : 
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General Dealers in New England, Southern and Western States 
we 





6 


FLUX (Brass and Bronze) 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co 
Henderson-Willis Welding & Cutting Co. 
The imperial Brass Mfg. Co 
Oxweld Acetylene Co 
Universal Oxygen Co. 
Vulcan Process Co. 
Welding Materials. 


FLUX (Cast Iron) 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co 
oxweld Acetylene Co 
Universal Oxygen Co. 
Vulcan Process Co. 
Welding Materials. 


FLUX (Tobin Bronze) 


GASOLINE PREHEATING FURNACES 
The Prest-O-Lite Co., Inc. 


GAS BURNERS (Preheating) 


The Macleod Co. 
Universal Oxygen Co. 
Westinghouse EKiectric & Mfg. Co. 


GENERATORS (Acetylene) 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co. 
International Oxygen Co. 
The Macleod Co. 
«xweld Acetylene Co. 
Vulcan Process Co. 


GLOVES (Asbestos) 
Welding Materials. 


GOGGLES AND HOODS (Welders) 
William C. Adams. 
Bermo Welding Apparatus Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Universal Oxygen Co. 
Vulcan Process Co 
Westinghouse Electric & Mfg. Co. 
Welding Materials. 


GLOVES (Welders Asbestos) 
Davis-Bournonville Co. 
Oxweld Acetylene Co. 
Universal Oxygen Co. 


GAUGES (Pressure) 
Bermo Welding Apparatus Co 
Davis-Bournonville Co 
Henderson-Willis Welding & Cutting Co. 
The Imperia! Brass Mfg. Co. 
Oxweld Acetylene Co. 
Universal Oxygen Co. 
I". S. Gauge Co 
Vulcan Process Co. 


HARDENING FURNACES 
The Macleod Co. 


HOSE (Oxygen and Acetylene) 
Bermo Welding Apparatus Co 
Davis-Bournonville Co 
Henderson-Willis W elding & Cutting Co. 
Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


MOSSE UNIONS 
Bermo Welding 


HYDROGEN 


International Oxygen Co 
Universal Oxygen Co. 

KEROSENE PREHEATING TORCHES 

Goldschmidt Thermit Ce. 
The Imperial Brass Mfg. Co. 
The Macleod Co. 

Oxweld Acetylene Co. 

MANGANESE BRONZE FILLER RODS 
Bermo Welding hoggeetus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co 
Universal Oxygen Co. 
Vulcan Process Co. 
Welding materials. 

NEEDLE VALVES 
Bermo Welding Apparatus (Co 

OIL BURNERS (Preheating) 

The Macleod Co. 
Oxweld Acetylene Co. 


OXYGEN (Compressed in Cylinders) 
The Linde Air Products Co. 
Universal Oxygen Co. 

The Ohio Electrolytic Oxygen Co. 
The Logansport Oxygen Co 


OXYGEN PLANTS (Electrolytic) 
International Oxygen Co. 
Universal Oxygen Co. 

PIPE WELDING 
Goldschmitt Thermit Co. 


Apparatus Co 


PHOTOGRAPHS 
Chicago Architectural Photographing Co., 
(Specialists in photographs relating to the 
we'ding industry) 
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PLASTIC (Fireproof) 
Welding materials. 
PRESSURE GAUGES 
Bermo Welding Apparatus Co. 
Davis-Bournonvilie Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co 
International Oxygen Co. 
Oxweld Acetylene Co. 
U. S. Gauge Co 
Universal Oxygen Co. 
Vulcan Process Co. 


REGULATING VALVES (Acetylene) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Weiding & Cutting Co. 
The Imperial Brass Mfg. Co. 
international Oxygen Co, 

Oxweld Acetylene Co. 

The Prest-U-Lite Co., Inc. 

Universal Oxygen Co. 

Vulcan Process Co. 


REGULATING VALVES (Hydrogen) 


Bermo Welding Apparatus Co 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Universal Oxygen Co. 


REGULATING VALVES (Oxygen) 


Bermo Welding Apparatus Co. 
VDavis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Oxweld Acetylene Co. 
Universal Oxygen Co. 

Vulcan Process Co. 


SEAM WELDERS (Electric) 
Westinghouse Electric & Mfg. Co. 


SEAM WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


SPELTER WIRE (Brass) 


SPOT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


SWEDISH IRON FILLER RODS 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcan Process Co. 

Welding materials. 


TANK CONNECTIONS (Oxygen and Acety- 
lene Adaptors) 
THERMIT WELDING 


Goldschmidt-Thermit Co. 


TOBIN BRONZE FILLER RODS 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co 

Henderson- Willis Welding & Cutting Co. 
The Imperia! Brass Mfg. Co. 

Oxweld Acetylene Co 

Universal Oxygen Co. 

Vulcan Process Co. 

Welding Materials. 


TORCHES (Gasoline and Kerosene Preheat- 
ing) 


The Macleod Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Westinghouse Electric & Mfg. Co. 


TORCHES (Oxy-Acetylene Cutting) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 

The Macleod Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 

Universal Oxvgen Co. 

Vulcan Frocess Co 


TORCHES (Oxy-Acetylene Welding) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 

The Macleod Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 

Universal Oxygen Co. 

Vulcan Process Cc. 


TORCHES (Oxy-Hydrogen Cutting) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson- Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcan Process Co. 


TORCHES (Oxy-Hydrogen Welding) 





Bermo Welding Apparatus Co. 
Davis-Bournonvilie Co. 
Henderson-Willis Welding & Cutting 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcan Process Co. 


TORCHES (Special to Order) 


Bermo Welding Apparatus (Co 


TRUCKS (Cylinder Carriers) 


Davis-Burnonville Co. 
Henderson-Willis Welding & Cutting 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcan Process Co. 


VALVES (Acetylene Regulating) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 
Universal Oxygen Co. 

Vulcan Process Co. 


VALVES (For Acetylene Cylinders) 
Commercial Acetylene Ry. Light & 
o 


0. 
The Prest-O-Lite Co., Inc. 
Universal Oxygen Co. 


VALVES (For Oxygen Cylinders) 


International Oxygen Co. 
Universal Oxygen Co. 


VALVES (Hydrogen Regulating) 


Bermo Welding Apparatus Co 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Universal Oxygen Co. 


VALVES (Oxygen Regulating) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 

oOxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcan Process Co. 


YANADIUM STEEL FILLER RODS 


) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 7 
Henderson-Willis Welding & Cutting Co 

The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcan Process Co. 

Welding Materials. 


WELDING (Electric Resistance-Custom 
Work) 


r 
Thomson Electric Welding Co. 


WELDERS’ GOGGLES 


William C. Adams. 

Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcan Process Co. 

Welding Materials. 


WELDING MACHINES (Electric) 
See Arc, Butt, Seam Welders. 


WELDING (Oxygen for) 


International Oxygen Co 
The Linde Air Products Co. 
Universal Oxygen Co. 


WELDING TORCHES (Oxy-Acetylene) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Welding & Cutting Co 
The Imperial Brass Mfg. Co. 

The Macleod Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 

Universal Oxygen Co. 

Vulcan Process Co 


WELDING TORCHES (Oxy-Hydrogen) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

Universal Oxygen Co. 

Vulcar. Process C6. 
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LINDE OXYGEN 


Service—Efficiency—Convenience—Economy 











From Coast to Coast 39 Producing Plants and Distributing Stations provide an unlimited 
supply of LINDE OXYGEN for users everywhere. 


PURITY SERVICE 


Linde Oxygen, made by the liquid-air Linde Oxygen is furnished in steel cylin- 


paiicens, i0 of the highest puts end ol ders containing 100 and 200 cu. ft. re- 


oe spectively. 
ciency. Exacting users demand Lin : A large supply of charged cylinders is kept 
Oxygen, knowing they can obtain a uni- constantly on hand at all Distributing 
formly pure gas, from a convenient source Stations, ready for immediate shipment. 


LINDE SERVICE means no investment 


except for Oxygen actually received—no 
large or small or vary from day to day. expensive overhead, or upkeep charges. 


of supply, whether their requirements are 


Linde Oxygen may be obtained direct from any of our Distributing Stations. Mail 
or phone your order to THE LINDE AIR PRODUCTS CO., at any 


of the following points: 


ATLANTA, GA. DENVER, COLO. NEW ORLEANS, LA. 
BALTIMORE, MD. 16th and Glenarm Sts. 861 Fulton Street 
19 East Lombard Street DETROIT, MICH. NEW YORK CITY 

BIRMINGHAM, ALA. St. Aubins Avenue 217 West 29th Street 
10th Ave. and 16th St., North DULUTH, MINN. NORRISTOWN, PA. 

BOSTON, MASS. 7th Ave. W. and Railroad St. NORTH KANSAS CITY, MO 
Address 241 Albany St., a oe ’ ; 

Cambridge, Mass. EAST CHICAGO, IND. OMAHA, NEB. 

BUFFALO, N. Y. EAST ST. LOUIS, ILL. 1007-9-11 Jones Street 
155 to 183 Chandler Street 6th and Walnut Avenue PHILADELPHIA, PA. 
Sa. — ELIZABETH, N. J. 18th and Cambria Streets 

212-238 King Street EMERYVILLE, OAKLAND, CAL. PITTSBURGH, PA. 
CHICAGO, ILL. . FORT WAYNE. IND 25th St. and Allegheny R. R. 
1501 So. Peoria Street ? - 
SRO Dealin Denes 414 East Columbia Street PORTLAND, ORE. 
CINCINNATI, OHIO INDIANAPOLIS, IND. 104 North Fifth Street 
63 Plum Street 108 South Alabama Street SAN FRANCISCO, CAL. 
CLEVELAND, OHIO LOS ANGELES, CAL. Kohl Building 
E. 73rd St. and Bittern Ave. 514-518 Molino Street SEATTLE, WASH. 
COLUMBUS, OHIO MILWAUKEE, WIS. 530 First Avenue, South 
310 Dublin Avenue 36th and National Aves. ST. LOUIS, MO. 
DAVENPORT, IOWA MINNEAPOLIS, MINN. 4218 Forest Park Boulevard 
118 Harrison Street 500 North First Street TRAFFORD, PA. 
DAYTON, OHIO NEWARK, N. J. (Local Deliveries Only WORCESTER, MASS. 
521-523 E. First Street 15-19 Division Street 961 Southbridge Street 


THE LINDE AIR PRODUCTS CO. 


Forty-Second Street Building, - - = = = =» NEW YORK 


LARGEST PRODUCERS OF OXYGEN IN THE WORLD. 





Other Plants and Warehouses are planned for other industrial centers throughout the country and will be 
established as fast as and wherever the local demand for oxygen warrants. 
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No. 8-G Blowpipe 
For Natural Gas, $4.25 * e 


The Two Most Essential Points in Welding 


epen C Ompan 
FIRST: The use of a proper sized oxy-acetylene 


flame. 

SECOND: The saving of gas by preheating your 
work for the oxy-acetylene flame. . 
The first is under your control in the use N Ww Y k 
of the oxy-acetylene apparatus you have e or 
selected. 
The second we can aid you in by supply- 
ing the proper blowpipes for preheating 
purposes. 
Over forty years’ experience in the manu- 
facture of this article has enabled us to 
produce a series of blowpipes that will 
give you the maximum amount of heat 
with the minimum consumption of gas. ‘ 























It is not practical or economical to use 
a blowpipe larger than our No. 8-G—for 
natural gas, or No. 8-F—for coal gas. If 
you have a piece of work requiring more 
heat than a single blowpipe of this size 

will give you, use two or more blowpipes The DAVIS-BOURNON- 
of this size. 
Our catalog “BX*’—free for the asking— 

contains full description of all our blow- VILLE COMPANY has 
pipes. WANT ONE? WHATS YOUR 


ADDRESS? adopted the U.S.GAUGE 


BLFFALO DENTAL MANUFACTURING CO. 


BUFFALO, N. Y., U.S. Aw 


Blowpipes fer, Cont Gas, Neteral Gee, Boastine Gas and as standard on their equip- 


Acetylene Gas 




















ment. Its record in serv- 
ice, together with its dis- 
tinctive patented safety . 
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How to Weld 
Aluminum 


3 








features commend it to 
the best trade. 
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Every welder understands the 
danger and difficulty in handling 
aluminum jobs. We have devised 
a formula in the form of a solder 
which is very helpful in restoring 
aluminum. This formula has been 


worked out at the cost of consider- New York, 67 Wall St. 


able time and money, but we will 
send it to any welder on receipt of Chicago, Clark Street Bridge 
Detroit, 42 W. Larned Street 


one dollar. You will find it to be 
worth many times the price asked. San Francisco, 681 Market St. 
Montreal - Board of Trade 


VT 
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Compressed Gas Company, Lt’d. | Works: Sellersville, Pa. 
Vancouver, B. C. N 
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Union Carbide Sales Company 


Chicago, Ill., Peoples Gas Bldg., San Francisco, Kohl Bidg., New York City, 42nd St. Bldg. 
SOLE DISTRIBUTORS OF 


UNION CARBIDE 


“World’s Best Quality—Highest Gas Yield” 








For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 


‘Union Carbide’ is always packed in 100-lb. blue and gray drums 
marked conspicuously, ““UNION CARBIDE.”’ 


Packed in Blue and 
Gray Drums 


The following sizes are carried in stock in 100-lb. drums: 


“NUT’”’ 


—an intermediate size, | '% in. x % in. 


“QUARTER” 


— finely crushed size, 4 in.x1-12 in. 


“LUMP” 


—a large size, 3!/2 in. x 2 in. 


“EGG” 


—a medium size, 2 in. x 7 in. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept on 


hand: 


ALABAMA 
Birmingham—1916 Morris Ave. 
Mobile—262-268 8S. Water St. 
Montgomery—-114 N. Perry St. 

ARIZONA 
Phoenix—16 S. 


MARYLAND 
Balitimore—19 E 
Cumberland—1 N 
Salisbury—Opp. 

MASSACHUSETTS 
Boston—(See Cambridge ‘A.’’) 


Dayton—-812-828 E. First St. 
Lombard St Lima—338 East High St. 
Liberty St. roledo—414 S. Erie St. 
Fulton Station Zanesville—Main and Second Sts, 
OKLAHOMA 
Ave Oklahoma City—9-11 W. 


Central Main St. 








CALIFORNIA 
Eureka—109 Second St. 
Fresno--—932 H St. 
Los Angeles—639 Gibbon St 
Sacramento—1523-31 Front St. 
San Diego—326-336 Fifth St. 
San Francisco—Kohl Building. 
COLORADO 
Denver—Nineteenth and Wazee Sts. 
Victor—Third and Diamond Sts. 
Cc ye we et oS 
ord—s77 Main St 
DISTRICT OF COLUMBIA 
Waren Maryland Ave. & 
A 


FLORID 
Jac  ~ E. 
GEORGIA 
Atlanta—Cor. Haynes and 
P. O. Box 1594. 
Savannah— Ogeechee 
Bay St., P. 
ILLINOIS 
Chicago—Peoples Gas Bidg., 
rd. 


9th St., 


Forsyth St. 
Rhodes Sts., 


Canal, 


O. Box 78. 


South of 


Michigan 


Blv 

Decatur—133-147 W. Williams St. 

East St. Louvis—600 Walnut Av. 

Marion—315 S. Granite St., Box 

Monmouth—601 S. First St. 

Quincy—222 S. Eighth St. 

Streator—702 East Elm St. 
INDIANA 

Evarsville—1601 Illinois St. 

Indianapolis—110-112 S. Alabama St. 

wae Haute—921 Wabash Ave. 


747. 


Des Moines—117-119 Fifth St. 
Dubuque—S8th and Washington Sts. 
Ottumwa—207-9-11 S. Washington St. 
Sioux City—925 Fourth St., P. O. Box 


KANSAS 
Pittsburg—109 W. Third St. 
Salina—103 S. Fifth St. 
Wichita—721 Beacon Building. 

KENTUCKY 
Louisville—126 E. Main St. 

LOUISIANA 
New Orleans—715-717 

MAINE 
Portland— 202 


Perdido St 


Commericial St. 





Cambridge 


nam Ave. 


Springfield 
MICHIGAN 

Detroit—Je 

Grand Rap 


Hancock—F 


Lron Mount 


Jackson—17 


Saginaw—1 
Sault Ste. 


MINNESOTA 


Minneapolis— 33 


Virginia—4 
MISSISSIPPI 

Vicksburg 
MISSOURI 


Kansas City 


St. Joseph 

St. Louis— ( 

NEBRASKA 

Omaha—1 0 
P. O. 


Napier St 


fferson 
ids—135 


Ave 
Ottawa 
irst National 
ain—215 E. 
2 South 
902 N 
Marie. 


Michigan 


4 N. First §S 
13 Chestnut St 
1312 Washington 
-1316-1318 W 
$20 S. 
See 


East St. Lou 


)7-9-11 


NE w HAMPSHIRE 


Concord—77 
JERSEY 


NEW 


South Main St. 


Waverly St 


Sixth St., 


Jones St., 


and f 


& Orleans 8t 


Ave., N 


Bank Bldg 
A St. 
Water St. 


Ave 
t 


St. 
Eighth St 
Sta. “A 
is, Ill.) 


Union 


Camden—Delaware Ave. & Cooper St 
Jersey City—554-56 Henderson St. 


NEW YORK 
Albany- 


108 Third 


Ave 


Binghamton—?1 Jarvis St. 


Geneva— 
Jamaica—1 
Kingston—< 


New York City—42nd St 


Ex 


change St. and 


Railroad 


1 New York Ave. 


Neil St., 


Niagara Falls. 
je—Smith St. & N. Y., N 


Poughkeeps 

@& HH. R. 
Utica—57 |I 
Watertown 
Whiteh 


all—57 


R. Tracks 
Totel St. 

438 Court St 
Canal St. 


NORTH CAROLINA 
Wilmington—105 North Water St 


NORTH 
Fargo—1*-1 

OHIO 
Cincinnati— 
Cleveland— 
Columbus 


We recommend our customers to select from the list, th 


DAKOTA 


9 Broadway. 


63-65 Plum §&t 
601 The Citizens’ 
310 Dublin Ave 


1e city from whi 


near Broadway 
Building. 


Building 


ch the 


ut 


WwW 


Pi. 





quickest 
obtained, and address their orders to “Union Carbide Sales Company” at the distributing point selected accompanied by remittance. 
Please address request for information or special correspondence to either the Chicago or New 


OREGON 
Portland—104 North 
PENNSYLVANIA 
Beaver. 
Du Bois—Weber Ave. 
Erie—1426 C he sstnut St. 
Harrisburg—627 Walnut St. 
Johnstow n—Me sssenger St. 
R. R 
Pittsburgh—32nd St. 
Pottsville—Railroad 
Scranton—4 Cliff St. 
Williamsport—Canal and Court Sts. 
RHODE ISLAND 
Providence—Allen’s Ave., P. O. Box 419. 
SOUTH CAROLINA 
Charleston—153 Church St. 
TENNESSEE 
Chattanooga 
Knoxville—‘26 West Depot Ave. 
Memphis—671 South Main St. 
Nash ville—105-107-109 Broadway. 
TEXAS 
Dallas—802-810 Cadiz St. 
El Paso—900 Overland St. 
Houston—Baker and Cedar Sts., Box 745. 
San Antonio—Cor. Leal and N. Salado 
Sts. 
Waco—633 S. 
UTAH 
Salt Lake City 
VIRGINIA 
Lynchburg—1324 Commerce S&t. 
Norfolk—513 Front St. 
Richmond—18th and Cary Sts 
WEST VIRGINIA 
Bluefield—195 Roanoke St. 
Charleston—Broad St. and 
B. Fi 


5th St. 


and Franklin St. 


and B. & O. 


and Penn. R. R. 
and Sanderson Sts. 


700 E. Tenth St. 


7th St. 


118 W. Second South St 


K. & M 


Fairmont—"‘A"’ Street 
Huntingten-——820 3d Avenue. 
WASHINGTON 
Seattle—111 Globe Blidg., 
Madison St. 
Spokane—646 
WISCONSIN 
Ia Crosse—Front and King Streets. 
Madison—-309 East Wilson St. 
Milwaukee—120-134 Jefferson St. 


First Ave. and 


Peyton Building. 


delivery and lowest freight rate can he 


York office. 
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Dest Results 











are secured by a carbide that 1s chemically pure—beca is¢ 
the purer the carbide the purer the resulting acetylene, and 
pure acetylene gas combined with oxygen produces he 
oreatest heat. WWE 





i is the trade name of a superior quality of calcium carbide 
—superior because the raw materials used are the purest we 

can buy, scientifically treated to secure the purest product. 

Packed in drums containing 100 lbs. net. 

Warehouses in all principal cities. 

Write us for quotations and further information. 


American Carbolite Sales Company, - Duluth, Minn. 


Se te 
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A Revised Edition of 


HART’S 


WELDING 


THEORY, PRACTICE, APPARATUS 
AND TESTS 
Second Edition. Revised, Enlarged and Reset. 
210 pages, 0x9. 127 illustrations. 


$2.50 (10/6) net, postpaid. 
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Just Published 
Autogenous ia 
Welding and Cutting 


By THEoporE KAauTtTNy 
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Translated from the German by the autho 

James S. Whiteford. 
157 pages, 5x74%. 133 illustrations 
$1.00 (4/2) net, postpaid 

A translation of a standard German work giving 
in compact form for ready reference the important 
elements of the process. Every effort has been 
made to avoid the use of confusing technical terms - 
and to give such information as will help the 
dividual welder to a more thorough understandin 
and appreciation of the art. 


CHAPTER HEADINGS 
I. Autogenous Welding Flames. Il. Acetylene Manufa 


The book is a clearly written discussion of the 
various systems and apparatus, telling how to use 
them, giving some cost data, and an immense 
amount of useful information. 

It is of real value to any engineer having weld- 
ing problems, since it contains so much of practical 
information, suggestions and data taken from 
records of results. 








CONTENTS 


The Metals ro lati + Silve ; , and Apparatus. Ill. Oxygen Manufac¢ ture and Apparat 
‘ seeder Nickel, Ww elaed pte a oe re om IV. Gas Mains and Fittings. V. Autogenous Welding B 
General, The La Grange-Hoho Process: The Zerener Electric ers. VI. Autogenous Cutting Burners. VII \utoge 


Welding of Iron. VIII. Repairs of Gray Cast Iron 


Blowpipe; The Bernardos Arc-welding Process; The Slavianoff Welding of Sheet Iron X. Manufacture and Repairs 


Arc-welding Process; Combination Slavianoff and Bernardos 
Processes; The Thomson Process. III. Hot-Flame Welding.— 
The Oxy-acetylene Process; The Oxy-hydrogen Process. 4 
The Thermit Process. V. Miscellaneous Welding and Solder- 
ing Processes.—The Laffitte Welding Plate; The Ferrofix 
Brazing Process; Brazing and Soldering; The Blaugas Proc- 
ess; Glossary of Terms 


Boilers. XI. Manufacture of Cylindrical Vessels XII. M 
facture of Rectangular Vessels and Miscellaneous Arti: 
XIII. Manufacture and Inatallation of Large Pipes and ( 
duits. XIV. Manufacture and Installation of Gas and Watt 
Pipe. XV. Construction of Pipe-Shaped Apparatus X 
Welding of Copper. XVII. Welding of Aluminum. XVI 
Welding of Nickel and Other Metals. XIX. Conclusion 
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220 South State Street, CHICAGO, ILL. 


THE WELDING ENGINEER 


220 South State Street, CHICAGO, ILL. 
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: Vereen Oxvcen Ton pean 


SHeBorvcan, Wisconsin: VSIA 
} 


PURE OXYGEN and HYDROGEN GASES 


WELDING and CUTTING EQUIPMENT 


Welding Plants 


OXYGEN for All Purposes 


and HYDROGEN 12 Sizes—Ranging in price from 
| 
| 











$25.00 to $250.00 


from an 














com 
SYSTEM 



































; ae Bs 
= Write for Bax Noijes A 

e —— & : ‘ ” 
; catalog .BERMO 

| Plant and our Plant 

can be obtained at 1/3 special er 

price you are paying for 30 mm ore 
these gases in cylinders. day profit for 






Each I. O. C. cell produces 
4 cubic feet of Oxygen and 
8 cubic feet of Hydrogen 
per KWH. The only raw 
materials mecessary are 
distilled water and electric 















Shipment made same day order received. 





Liberal terms on plants if desired. 


current. anteea 00% ap rly ao S| 
Write for booklet a aca a Address Department C. 
t General Sales Office: 115 Broadway, NEW YORK 
Branch Office and Works, VERONA, PA. Works, NEWARK, N. J. Omaha, Nebraska, U. S. A. 
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For Arc Welding Apparatus 





The “CHICAGO” Welder’s Safety Goggles ! #352 St 


Ask your jobber for 
either of these. He can 


supply you. 
Lenses of any color or 


No. 380—Price $1.00 shade desired. 
Ventilated Sides Leather Nosepiece No. 500—Price $1.50 
Heavy _ Elastic Fibre Frame an Absolute Non-Conductor of Heat 


Manufactured by CHICAGO EYE-SHIELD CO., 134 So. Clinton St., CHICAGO, ILL. 
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ILLI 


OXY-ACETYLENE 
APPARATUS 


ELDER 


‘*WILLIS’’ PRESSURE GENERATORS 


‘*Willis’’ Pressure Generators are made in sizes of 50 
pounds, 100 pounds, 200 pounds and 300 pounds capacity 
of carbide per charge. 





The generator of 50 pounds capacity is standard for 
repair shops and light manufacturers, while the larger 
sizes provide an ample supply of gas for more extensive 
use. 


The ‘‘ Willis’? Pressure Generators stand alone. The 
theoretical engineer and the practical welder proclaim 
their superiority. One of the important features to be 
considered in an acetylene generator is 


Safety. We have made safety the first consideration, 
and how well we have succeeded is attested by the fact 
that we have never had an accident or explosion oceur te 
any of our apparatus—a record held only by this Com- 
pany. Our apparatus is as near ‘‘fool-proof’’ as it is 
possible for mechanical appliances to be. 


The ‘‘ Willis’’ Generators have independent power for 
feeding lump carbide and automatically starts and stops 
according to the pressure of the gas. These generators 
require no attention after being filled with carbide. 





THE WELDING TORCH 


Of equal importance to the Acetylene Generator is t 
welding torch itself. The “Willis” torch knows no equ 
It is of the medium pressure type, and is known as t} 
Constant Neutral Torch. The mixture of the gases 
obtained in the head, and interchangeable tips of diffs 
= capacity are provided to regulate the size of t! 
flame. 

Heads having different angles are furnished and a 
also interchangeable. This is a spezial patented featur 
of our torch and is found to be of great assiStance t 
the operator. For ordinary bench work a torch havin 
a head at about a 90 degree angle is most desired, whi 
for boiler welding such as side, flue, or crown shes 
work, a much greater angle than 90 degrees is prefe: 
able. These heads of different angles all fit the sam: 
torch. Another advantage which the “Willis” torche 
possess is that the heads rotate on the torch proper ar 
are easily and quickly turned to any angle in the ar 
For overhead work and certain other classes, this is o 
great assistance. These features give the torch pre 
eminence as to facility. We guarantee our torch to pro 
cure as low a ratio of oxygen to acetylene as it is possi 
ble to obtain and maintain a neutral flame. 


THE CUTTING TORCH 


The Welding Torch’ can be easily and quickly trans 
formed into a Cutting Torch by simply removing the 
Welding head and replacing same with the cuttin; 
attachment. This attachment connects with the oxyge: 
supply for welding and only one oxygen hose is required 
With this cutting torch it is possible to cut in any dire: 
tion, as the oxygen jet always impinges on hot metal 


MANUFACTURED BY 


The Henderson-Willis Welding and Cutting Co. 


GENERAL OFFICE AND FACTORY 


ST. LOUIS, MO., U.S. A. 
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Welding Machinery 


Methods and Machinery Change Often 








Do you know what we do? 


Just as much attention is paid to your inquiry 
regarding an oxy-acetylene torch tip costing you 
75 cents as if you were asking about one of those 
80-A welders weighing 7,000 pounds and costing 
$5,000.00. 


Why? 


Just because that tip may be for a torch no longer 
manufactured, and may be very necessary to your 
business. Also because next year you may be in the 
market for an 80-A welder to weld 3-inch crank 
shafts. 


We will send you a sample of welding flux just as 
cheerfully as we accept your order for a ton of cast 
iron welding rods. 


An electric arc welder with a variable voltage gen- 
erator at $800.00 may be best for your work. We 
will not try to sell you one at $1,200.00. 


If a $30.00 oxy-acetylene welder will do your work 
we will tell you. 


Write us mentioning ‘‘THE WELDING ENGINEER’’ 


WELDING MATERIALS 


Room 720, 115 So. Dearborn St. CHICAGO, ILL. 
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Albex Bifocals 





White-Smoked 
Solid white metal frames, easy cable temples, leather 
sides and adjustable bridges. 
Upper part, clear glass; lower part, gray green Hal- 
lauer glass for welding. 


ee a es ee ee) 
Blue-White 
Same frame with the upper part, cobalt blue glass; 
lower part, clear glass. . 


Each pair supplied with a strong steel case. 


. fe ee a! ee ce oe ee 


WILLIAM C. ADAMS 


Manufacturer, Importer and Wholesale Dealer in 
Welding Goggles and Protection Glasses 
332 BOYLSTON STREET 
BOSTON - - - #£=xMASS., U.S.A. 


Write for Catalogue. Samples Submitted 
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THOMSON 


ELECTRIC WELDERS 


There is great adaptibility in 
Thomson Electric Welders. 
A glance at the group of 
articles illustrated here and 
which have been successfully 
welded will give some 
idea of the wide range of 
work which can be handled 
by Thomson machines. 


Put your welding problems up to the 
Pioneer Manufacturer 


THOMSON ELECTRIC WELDING CO. 
LYNN, MASS., U. S. A. 


(a) Knife with hollow handle, steel blade. 

(b) Flash weld in steel showing sharp fin. 

(c) Showing smooth burr in steel wire. 

(d) Upset collar on two rods 

(€ Caster, two halves of which have been welded. 

(f) Welded bolster to hollow handle, German silver fork. 
(zg Two piec f 


x) i es of steel welded 
(h) Oblique weld of angle iron 
(i) T weld—two sizes pipe 
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any 


inder 
heavy 


saved 


The Vulcan Will Do It 


This 4200 lb. gear was cracked in two places. Usu- 
ally this means either the scrap heap or expensive re- 
pairs and a long tie-up. 
two hours. 


But here Vulcan did it in 


It pays for itself in the time saved by eliminating long 
waits for renewals. 


It permanently welds anything in metal. 


Its range of work is surprising. 
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Cracked castings of 


broken frames, cyl- 


Vulcan 
Welding 
Outfit 
A Vulcan Weld Has Always Held | 
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Here Is a Free 
Oxy-Acetylene 


Turning Waste 
Into Profit 


Book You Ought 


to Have 


Regardless of what welding process you are 
using—you should have the useful informa- 
tion that our engineers have collected for 


this book.» Cold, hard facts about the 


savings that others are now making by this 


process. 


Describes the simple, low-cost, general- 
purpose outfit—applicable to every kind of 


Full of helpful examples, illus- 
trations of work done, instances 
of the kind of savings you can 


welding job that may come up in your shop. make. 


~ 

Employs both gases (acetylene and oxygen) 
in portable cylinders. Prest-O-Lite Dissolved 
Acetylene (ready-made carbide gas) is backed 
by Prest-O-Lite Service, which provides dry, 
purified gas, insuring better welds, quicker 
work and lower cost, and also avoids the large 
initial outlay and heavy depreciation incurred 

in making crude acetylene in a 

carbide generator. 





The necessary equipment is not expensive. 
We furnish high-grade welding apparatus for 
$60 (Canada, $75); acetylene service at ad- 
ditional cost. Also adaptable for oxy-acety- 
lene cutting by the purchase of a special 
cutting blow-pipe. Thorough instructions are 
furnished free to every user—any average 
workman can learn the process quickly. We 
will train your operators at our shops if you 
desire. 


Use the Coupon—Get Full Details 


Right now—you may have a welding problem in manufacturing or 


WE2 » 


THE 
PREST-O-LITE \ 
COMPANY, INC 
Gentlemen: 

I am interested * 
in cutting costs 

and increasing ® 
quality in metal 
manufacturing and re- 
pairing. 

Send me “TURNING 
WASTE INTO PROFIT.” 


Name . 
Address 
With (Firm).... 


eR EE a een 


repair work that the Prest-O-Lite Process will simplify, improve and 
~ reduce in cost. 
The advice of our Engineering and Welding Departments is at the dis- 
posal of all users of Prest-O-Lite Process as often as they desire. Ask 
their help in solving your problems. 
Every day you delay an investigation of the money-saving Prest-O- 
Lite Process you are losing certain profits. 


The Prest-O-Lite Co., Inc. 


The World’s Largest Makers of Dissolved Acetylene 
Main Offices and Factory Canadian Office and 
851 Speedway Factory 
Indianapolis, Indiana Merritton, Ontario 


53 Branches .nd Charging Plants 
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The Business Situation 


HERE is no slackening in the demand for goods or 

signs of weakness in the business situation, 
although there is no little complaint of annoyances incidental 
to its rapid expansion. Nearly every line of industry is ham- 
pered by scarcity of supplies of some kind, and the whole 
situation is complicated by car shortage and congestion at 
the railway terminals. Prices are being pushed upward, but 
profits are uncertain to manufacturers unless they have cov- 
ered their requirements for raw materials. The industries 
working upon war supplies have been drawing labor from 
other lines and affecting the entire wage situation. The rise 
of wages in the cities also attracts men from the farms and 
threatens to make the problem of agricultural help more 
acute. 


general 


In the welding industry there is much activity and manu- 
facturers find it difficult to keep up with orders. Manufac- 
turers of gas are experiencing trouble in securing tanks and 
users should facilitate matters as much as possible by return- 
ing empties promptly. 





Pipe Connections 


ee articles published elsewhere in this issue serve 
to illustrate the fact that welded pipe connections are 
stronger than ordinary pipe connections. In railroad serv- 
ice it has been found that welded pipe connections will 
increase the efficiency of a locomotive. Engine failures due 
to leaky or broken pipe connections are not uncommon, 
where threaded connections are used. It has been found, 
however, that welded connections not only result in increased 
service, but in a decrease in maintenance expense as well. 


\fany railroad shops equipped with welding apparatus are 
employing the science of welding properly. This is 
perhaps because of a mistrust of the process, as well as 

a lack of knowledge of what other shops are doing. More 

ight should be given to the extension of the welding 

‘k being done. It would pay the efficiency engineers of 

country to take a practical course in welding. 


rt 
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Return Cylinders Promptly 


ELDERS in the 


help the manutfa 


field 
gas by 


oxy-acetylene materially 


returning 


can 
cturers of empty 
cylinders promptly. 


that 


The situation in the steel industry is 


such gas manufacturers are finding it 


secure prompt delivery of new cylinders from cylinder mani- 


impossible to 


facturers, and just when the difficulty will be removed is 


doubtful. Probably not while the war lasts. In the mean- 
time users of gas should do as much as possible to co-operate 
manufacturers. 


with gas 


Welding Work at Colleges 


HE colleges are beginning to give particular attention 

to welding processes, and no doubt the future will bring 
us much interesting and instructive information from their 
engineering departments. In this issue there is published 
the result of an extensive and exhaustive test conducted by 
a prominent Western university, the subject of the test being 
the relative strength of welded and threaded pipe connec- 
tions. Experimental reports as issued by the universities 
are usually very reliable and thorough and the report in 
question is very gratifying. It is to be hoped that more 
colleges will undertake experimental work in the welding 
field. 


Taking Time by the Forelock 


I’ has been said that necessity is the mother of invention. 
This ancient illustrated in recent frantic 
attempts to conserve the supply of high-speed steel by weld- 


proverb is 
ing processes. Until they are brought face to face with 
the necessity for action, American manufacturers are inclined 
to neglect their opportunities. The conservation of high- 


speed steel is only indicative of the many opportunities 


awaiting the thoughtful manufacturer who will study ear- 
nestly the adaptability of a welding process to his business. 





Rules You Should Know 


R. CONREYE, special agent of the “bureau for the 
M safe transportation of explosives and other dangerous 
articles,” tells in an article in this issue how the consumer 
in the welding field may co-operate with the bureau and 
with the manufacturers of gasby complying with certain rules 
and regulations. For the benefit of everybody concerned 
we urge our readers to give this article attention. 





Need of Text Books. 


HERE would seem to be a need of a simple and reliable 

text book for welders. So far as we have been able to 
judge the very excellent books now in print have not been 
written with a view to furnishing elementary information for 
the operator. Instead they have been written from the stand- 
point of the chemist and the engineer, with the result that 
the man who seeks “first aid” from present text books is 
engulfed in a mass of technical data which he cannot under- 
stand and which is too vague and clouded to be of practical 
With this issue The Welding Engineer begins the 
=plain welders, 


help. 
publication of a series of articles, written 
Later 


and intended for the men who need this inf ation. 


these articles will be re-edited and assem in pamphlet 


torm for distribution in the trade. 
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Test Reports of Oxy-Acetylene Welded Pipe Connectic \s 


By F. H. SIBLEY 
Direcror Fowler Shops, University of Kansas 4 





The rapid extension of the use of the oxy-acetylene blow- degrees (Fig. 1) in a pipe cutting machine to give the 


pipe for welding pipe connections and the possibilities of still sary “V” groove for welding. 


further adaptations in the future, give at this time particular The tees were made with an 18 inch run and a 15 in 
interest to figures on the cost and efficiency of connections let. The tee welds being made by cutting a hole in t! 
made by this process as compared to those of screwed con- and butting the outlet against the outside of the ru: 


nections. the connections were made by the Company’s opera 
During the spring of 1915 a series of experiments were The straight samples of %, 4%, 1 and 1% inch pip: 
conducted at the University of Kansas, which had for their fitted with plugs in the ends to prevent crushing in | 
purpose the determination of the strength of welded pipe jaws of the testing machine and were then tested in t 


TABLE 1 
DATA SHEET FOR TENSION TESTS 


Standard Weight Steel Pipes 
Butt Welded, Unwelded Pipe, and Screwed Couplings 
Length of Specimens 18 Inches 











| Test Section Lgth.| Total Load Unit Strength 
Pipe | Outside Inside iam. | : : oie: Elonga- Poa Ma 
Size | Diameter | Diameter | at Weld|_ Type Before After | _ tion Elastic | Maxi- | Elastic Maxi- We ‘ 
(In.) | (In.) (In.) | (In.) |Specimen| (In.) | (In.) | Percent! Limit | mum | Limit mum \ : le 
of 6 in. | (Lb.) | (Lb.) | (Lb. per | (Lb. per | (7), a 
| } | | sq.in.) | sq. in.) sq ur 
———_|—_———__|__—_ | a | Ri 
% | 0.840 0.622 0.866 \Welded| 600 | 675 | 125 8,540 | 13,630 | 33,800 | 54,000 | 46. 
. . . . = | * ae) oe tl lee 8,790 9,800 | 34,750 | 37,600 | 32.2 Sal 
* | « « | «© | « | @m-| ae | a3 8.700 | 9,460 | 34,400 | 37,400 | 32 " 
* . . me “| 6.00 6.25 4.0 8,130 8,300 | 32,100 | 32,800 | 2810 
' 7 . * Unw'ded) 6.00 7.75 | 29.0 9,430 | 14,030 | 37,300 | 55,500 
" a . “| 6.00 7.75 | 29.0 | 9,340 | 13,980 | 36,900 | 55,200 
, sa “ Screwed| 6.00 6.00 | 00 | | 8,730 | 
" " . ie 6.00 6.00 | 00 | 9,650 | 
% | 1,050 0.795 | 1.100 | Welded| 6.00 7.40 | 23.3 | 13,680 | 21,200 | 37,000 | 57,500 | 45.3 
. | - 2 ese Sia 740 | 23.3 | 13,110 | 21,500 | 35,400 | 58.200 | 4570 
ae Tae . “1 © 23 6.90 | 15.0 | 13,700 | 21,200 | 37,000 | 57,500 | 45.3 
- . _ * 1... *%. 3 ae 6.75 | 12.5 | 13,520 | 21,510 | 36,800 | 58,200 | 45,71 
. " Unw’ded| 6.00 7.50 | 25.0 | 12,470 | 20,250 | 33,700 | 54,700 | 
. m * .: =... 7.30 | 21.6 | 13,060 | 20,190 | 35,200 | 54,400 |. 
° a" ' 'Screwed| 6.00 6.00 | 00 | | 14,330 | |, 
. 2: " *. | oo 6.00 | 00 | | 13,340 | 
1 1.325 1.008 1.360 | Welded | 6.00 6.60 | 10.0 | 18,500 | 26,780 | 32,500 | 46,800 | 39, 
a : “| 6.00 6.70 | 11.6 18,200 | 27,600 | 31,900 | 48,500 | 41,200 > 
. . " . a 7.10 | 183 | 18,260 | 29,440 | 32,000 | 51,700 | 44, 
” “ “ « | 6,00 7.00 16.6 | 18.490 | 29500 | 32400 | 51/800 | 44)! 
7 : Unw'ded| 6.00 7.70 28.3 | 18,300 | 28,300 | 32,100 | 49,700 
_ ° . ot) ae 8.10 | 35.0 | 18210 | 28,060 | 32,006 | 49,200 
. 5 Screwed) 6.00 6.00 | 00 | 17,160 
“ “ “ ea 600 | 00 | | 17300 | | 
1% 1.915 ¥.595 1.945 | Welded | 6.00 6.50 | 83 | 28,900 | 41,990°) 36,800 | 52,200 | 44,2 
i “ “ a “ 6.00 6.60 | 10.0 | 30,000 | 45.900 | 38100 | 57.400 | 48.300 ' 
. ™ ' - 8 ae 6.70 11.6 | 45,590 | | 57.000 | 47.900 , 
. . * “ 6.00 6.50 | 83 | 29,490 | 42,420 | 36,900 | 52,900 | 44,60 
j sy Unw'ded| 6.00 7é0 | wee | | 42,910 | 53,600 
. «| 600 | 750 | 292 | | 42,380 | 52,000 
7 X Screwed) 6.00 | 600 | 0.0 31,620 | 7 
. : " 7 0.0 | 30,920 


| 600 | 600 | 





connections. The pipe welds were compared with screwed by the usual method. The 2 inch straight samples wer 
connections of equal size and with the original pipe material off square to lengths of 5 inches and tested in compress 
The detail work of these experiments was performed by For the tee welds a holder was made to fit the run of the ' 
three senior students in Mechanical Engineering under the at either side of the joint. The end of the holder was t! 
direction and supervision of the author. placed in the upper jaws of the testing machine, the outlet 
The specimens were furnished by the Oxweld Acetylene the tee was held in the lower jaws, and the sample was test | 
Company, Chicago. The samples were cut from standard i" tension, 
weight “National” black steel pipe, were from the same stock, The behavior of the welded connections under tension 
and hence probably of uniform quality. The specimens in- very much like that of the original pipe specimens. Son 
cluded two pieces of the original pipe, four butt welds, two the specimens broke outside of the weld and some brok 
connections made with malleable iron screwed couplings, the weld. All of the screwed connections broke right at ' 
three welded tees and two tees made up with malleable iron last thread in the fitting. The characteristics of these : 
screwed fittings. ures are shown in Figs. 2 and 3. The arrows indicat: 
The length of the straight samples was 18 inches. The location of the weld in the smaller samples. 
pieces for the butt welds were cut at an angle of about 60 The 2 inch pipe samples tested in compression bulged 
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P ner side of the weld, split along the seam in the pipe becaus of the reduced cross sectional area at the threads, 
. ve as the butt weld, which held without splitting. One and so has no elastic lit 
) screwed fittings sheared the threads and telescoped, lhe elongation of the 6 inch test sections was less for the 
e other bulged outside of the fitting. The character- welded than the unwelded pipe. But this was even better 
F these failures are shown in Fig. 4. than the screwed couplings which broke with no elongation. 
1ost cases the welded tee connections broke in the out- lable 3 gives the results of the tees tested in tension. 
DATA SHEET FOR COMPRESSION TESTS 
Standard Weight Steel Pipes 
i Butt Welded, Unwelded Pipe, and Screwed Couplings 
Length of Specimens 5 Inches 
Total Load Unit Strength 
= Outside Inside Diameter az = — 
pe 51ze Diameter Diameter at Weld _ Type oe se Maximum 
In.) (In.) (In.) (In.) specimen Blast mlasthe | Maximum | on Welded 
Limit Maximum Limit (Lb./sq. in.) Area 
(Lb.) ( Lb.) Lb./sq. ia.) (Lb./sq. in.) 
2 2.380 2.138 2.420 Welded 39,500 60,370 45,000 68,600 64,200 
5 * = - ss 38,860 59,100 44200 | 67,200 62,900 
. a . _ 37,860 66,980 42,800 | 75,900 71,200 
7 - . . “ 38,450 68,880 43,700 | 78,300 73,300 
“ us : | Unwelded 37,770 67,000 42,800 76,200 
: ‘i ; " 38,000 67,570 43,200 76,800 
” 3 x Screwed 37,600 50,730 42,700 57,600 
. 7 . “ 37,000 51,730 42,100 58,700 
let and at some distance from the weld. All of the screwed Table 4 is a summary of the average maximum loads of 
tee fittings broke in the casting. The characteristics of these the welded and screwed specimens as given in Tables 1, 2 
breaks are shown in Fig. 5. and 3. From these average loads, the relative strength of 
Tables 1 and 2 give respectively the results of the tension the welded and screwed connections have been computed. 
and compression tests of the specimens of butt welded pipe, These figures (see last column Table 4) show the strength of 
unwelded pipe, and malleable iron screwed pipe couplings. the welded connections to be from 113 to 171 per cent of the 
} 
TABLE 5 
COST OF PIPE CONNECTIONS 
} Pipe size. 14” 3%” . ig ry,” 2 Kd 4” 
) y a a 7 — 
Welded Butt Joints 
Tine. he. .......... Sine ee 3 3Y 4 5 6 10_ 15 
Oxygen, cu. ft........... ASE 0.28 0.43 0.76 0.95 1.51 2.51 4.76 
Acetylene, cu. ft........ peas 0.23 0.41 0.74 0.92 1.47 2.44 4.43 
Welding wire, oz....... ee ; 0.08 0.15 0.20 0.30 0.50 1.60 4.00 
Cost: 
| See etek an .@ 30 $0.0150 $0.0175 $0.0200 $0.0250 $0.0300 * $0.0500 $0.0750 
Oxygen: ..........:..:... @ 2c. 0056 0086 0152 0190 0302 0502 0952 
Acetylene ............ @ 2c.... 0046 0082 0148 0184 0294 0488 0886 
Welding wire ........... @ 12c 0006 0011 0015 0023 0038 .0120 .0300 
, nt SR $0.0354 $0.0515 $0,0647 $0.0934 $0.1610 $0.2888 
1 _ Screwed Couplings 7 
, Cost of fitting... vaeen $0.02 $0.03 $0.04 $0.08 $0.11 $0.27 $0.45 
Cost of making up joint...........000000000..... 0.02 0.02 0.03 0.03 0.04 0.05 0.07 
Toa oe 8... pelea Ee $0.04 $0.05 $0.07 $0.11 $0.15 $0.32 $0.52 
: Welded Tee Joints | 
Lime eens ok is) ellie: TL Net 44 5 SY 7 7) 16 22 
Oxygen, cu: ft.........:......... be nae, 0.41 0.61 1.05 1.34 2.26 4.02 6.98 
| A ae 0.35 0.59 1.01 1.29 2.20 3.88 6.50 
WY CURIE IN HO actin 0.20 0.40 0.60 1.00 1.40 5.40 9.50 
( ost: 
Laer oe ewe (@ 30c........| $0.0225 $0.0250 $0.0275 $0.0350 $0.0450 $0.0800 $0.1100 
Oe ee EC 0082 0122 0210 0268 0452 .0804 1396 
. Acetylene ............................@ 2c 0070 0118 0202 0258 0440 .0776 .1300 
Welding wire ................ @ 12c 0015 .0030 0045 - 0075 0105 .0405 0713 
i | eee 5 $0.0392 $0.0520 $0.0732 $0.0951 $0.1447 $0.2785 $0.4509 | 
' Screwed Tees ¢ | 
Cost Gime ee $0.04 $0.05 $0.08 $0.14 $0.18 $0.51 | $1.02 
Cost of making up joint.. oe 0.03 0.03 0.04 0.04 0.05 0.06 0.09 
en, ER Rear $0.07 $0.08 $0.12 $0.18 $0.23 $0.57 $1.11 0 | 
both of these tests the elastic limit of the welded speci- strength of the malleable iron screwed connections. 
S was practically the same as the unwelded pipe, showing The higher strength of the welded connections 1s at once 
that the elasticity is not much affected by welding. appreciated when the curves in Figs. 6 and 7 are examined. 


e screwed coupling specimen broke without elongating These curves are taken from the data given in Table 4. 
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Those who are concerned with the comparative cost of The curves in Fig. 8 and 9 give the total cost of 
making pipe connections by the two methods will be inter- and screwed connections and the cost of the fittings 
TABLE 3 From these curves it is seen that the cost of the fi 
the principal item in the screwed connections. In mo 

DATA SHEET FOR TENSION TESTS : 


; : the cost of the welded joint is less than the cost of 
Standard Weight Steel Pipes aw ; : 




















Welded Tees and Screwed Tees : 
ag Outside ; Inside Type enim 
é r Ile ete | . »4 > } 40 
(in.) “dn.) an) —— .  F Lb.) 
| | 
Y 0.840 0.622 Welded | 12,250 
7 x ¥ | 12,210 
= si = 14,250 
Ke Screwed | 9,300 
2 o 7 ™ | 8,145 
% 1.050 | 0.795 | Welded | 18,730 
a oc “ | “ce 20,440 
= = a = 20,120 
: Screwed 11,210 
o “ “ “ 13,400 
1 1.325 1.008 Welded | 30,460 
ee “ “ “ | 29,770 
“ “ “ “ 29,790 
= 38 %, Screwed | 17,600 3 . . 
e “ “ a | 17,500 ' ea 
ting. As the pipe sizes increase, the lower cost of the \ 








joint is even more marked. 
ested in Table 5 and the curves in Figs. 8 and 9 which are 


plotted from the data in this table. 
The cost of oxygen at the present time varies from 1% to 
2 cents per cubic foot in different parts of the country. The 


TABLE 4 
RELATIVE STRENGTH OF 
WELDED AND SCREWED PIPE CONNECTIONS 


The conclusions that may be drawn of these tests p: 


i 


the following facts: 





(Per cent) 


Average Maximum Load Relative | ] 
Pipe Size ~ | oe | | 
(In.) Welded Screwed | etna | 

| 


Connection Connection 
(Lb.) (Lb.) 





Tension Tests of Butt Welds and | 











Couplings: 
4 10,222 9,040 113 . 
% 21,367 13,835 154 2 
1 28,330 17,230 164 > 
1% 43,975 31,270 140 a—The cost of the welded connections is less than the 
Compression Tests of Butt Welds and cost of the screwed connections. The larger the pipe 
Couplings: size the greater is the difference. 
2 72.500 58.150 125 b.—The time required to make up the screwed connections 
“1 is about the same as that required to make up the 
Tension Tests of Welded and welded connections. 
Screwed Tees 
A 12,903 8,723 148 
UN 19,763 12,303 160 
1 30,007 17,550 171 




















price of 2 cents which has been used in computing these 
tables is therefore very conservative. 
The cost of acetylene at 2 cents per cubic foot is the price 





T — 


























ws F 4 ‘ é J 
$4 4 , c.—The strength of a welded pipe connection is practically 
if supplied in tanks. If the acetylene were generated as used, the same as that of an unwelded pipe: By building up 
the cost would be reduced to a little less than 1 cent per cubic the weld it can be made as strong or even stronger 
foot. than the rest of the pipe. 
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The elasticity of the pipe is not much affected by 
welding. 





FIG.4 - FUPE BEVEL 2 a DP 
FOF? WEL S. 


e.—The strength of the welded pipe connections is greater 
than that of malleable iron screwed fittings. The 
strength of the welded specimens was from 113 to 
171 per cent of that of the screwed connections. 


PROBLEMS OF THE JOB SHOP. 


The new aluminum pistons and cylinders have appeared 
in our welding shops. These have been made since 1911 
and contrary to all predictions have proved their worth. 
Incidentally they are the hardest of all aluminum alloys 
to weld. 





In France, Belgium and Italy aluminum cylinders and 
pistons are old acquaintances of the oxy-acetylene welder, 
but until this year an occasional Gnome aviation motor of 
the eight cylinder water cooled type was the only repre- 
sentative of the aluminum cylinder in this country. 

In the matter of aluminum pistons, however, the Fiat 
six cylinder aviation motor and all the racing cars were 
equipped with aluminum alloy pistons. The Chirribi fac- 
tory in Italy turned out a few 40-H. P. aviation motors 
with aluminum cylinders containing cast iron liners. 

The Marmon car of 1916 type contains a six cylinder 
motor with the cylinders and pistons of aluminum. The 
cylinders are cast en-bloc with a removable cast iron head. 

















Specimens of Tees Tested in Tension. See Opposite Page. 
Very thin sleeves are pressed into the sides of the cylin- 
er along the piston travel. 

When welding the cylinders it is not necessary to remove 

ese sleeves unless the crack crosses the piston travel, as 

aluminum has a higher co-efficient of expansion then 

ie iron sleeve, the former 0.000023 and the latter 0.0000119. 
he aluminum when heated will leave the iron ring almost 
nough to drop out, but if the casting is cooled slowly 
the aluminum will retain the heat as long as the iron and 
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the two will come back to a perfect fit. Care must be 
taken with the preheating and the cooling. A manganese 
bearing rod can be used. Even with less than 1 per cent 
of manganese, this metal is hard to work and the welder 
should have a little preliminary practice. 

All aluminum alloy pistons and piston rods are made of 
an alloy containing manganese to harden it. One alloy is 
called Lynite Aluminum and is made by the Aluminum Cast- 
ings Co. of Cleveland, Ohio. 

All of these can be welded easily. It is said by welders 
who have experimented on these that a cast rod with 
plenty of copper in it makes the best welding rod. 

Magnalium, is the German imported piston alloy. Mag- 
nalite is a sand cast piston alloy and Lynite is the Amer- 
ican made alloy, die cast with pressure. Magnalium pistons 
are used on the Stutz racing cars, which drew many race 














ee 


Specimens Tested in Tension. See Opposite Page. 














prizes last year. Any of these alloys have at least double 
the strength of pure aluminum and are much easier to 
machine. 

In finishing such castings the welder should never grind 
on an emery wheel. A lathe job is best and does not fill the 
aluminum with abrasive particles. 

Next year the removable cast iron head of the Marmon 
car will probably be replaced by an aluminum one. Already 

















Specimens Tested in Compression. See Opposite Page. 


the center case of the rear axle is made of an aluminum 
alloy. 

Another new metal on the market is monel metal, which 
is being used where freedom from rust and resistance to 
acids, etc., are desired. It is a compound of nickel and 
steel, over 85 per cent being of nickel. Its action under the 
welding flame is almost the same as that of copper. It be- 
comes porous and if heated too hot will burn up entirely. A 
low heat and quick action in flowing in a rod of the same 
metal will solve the combination. The metal shows no 
color under heat, merely evaporating. [ft has almost the 
same tensile strength as steel and is welded in electric butt 
welders in large quantities successfully. 


Col. B. W. Dunn, Chief Inspector of the Bureau for the 
Safe Transportation of Explosives and other dangerous arti- 
cles, has resigned to engage in the manufacture of munitions. 
His successor has not yet been selected. Col. Dunn is recog- 
nized as being an authority on explosives and their safe 
handling, and the work he has done for the Bureau has been 
very valuable to the welding trade. 
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Conservation of the Eyes of Welders 





By WILLIAM C. ADAMS 


“Safety First” is the slogan of the industrial world today. 
The safety of employees is having the attention of the largest 
and smallest employers in every branch of industry. “Safety 
First” in its real sense is the anticipation of a cause before 
it exists. This absolutely necessitates the presence of proper 
safety appliances for both men and machines. 


When one considers that today there is an ever increas- 
ing army of 80,000 blind and partially blind men in America, 
who have lost their earning capacity through industrial eye 
accidents, the proper protection of the 


eye is self-evident. 











Upper left—Coils of 1% inh pipe, ranging from 24 inches to 56 inches in diameter. 
Lower left—The coil is made up of series of 
This work was done by the H. R. Boynton Company, Los Angeles. 


and is 19 feet in diameter. 
tains 200 feet 2-inch pipe. 


These injuries in ceratin lines of manufacturing often run 
to 35 and 40 per cent of the total number of casualties. 

Eye protection in the industries involves the vital elements 
of the relation existing between employer and employee and 
its chief problem is to demonstrate to them that what is of 
permanent advantage to one is permanent good to the other, 
and to establish as fundamental in this relation the principle 
that until danger in every form is eliminated both will suffer. 

Although recent and active legislation and a great interest 
shown by Insurance Companies have added emphasis to the 
“Safety First” movement, it is extremely doubtful if all the 
legislation enacted to date has accomplished as great a reduc- 
tion in the percentage of accidents in industrial life as the 
sudden (although too long delayed) realization of those at 
the head of industrial corporations and manufacturing con- 
cerns that their responsibility extended much further in this 
direction than they had believed, and that it was poor busi- 
ness to permit the injury or death of workers who perhaps 





had been trained in their service for years, if by any ey 
ture of money or care, such injuries could be prevent 

Of all industrial occupations require ey 
tection the most. In addition from flying particles of 
descent iron and steel they should be protected fr. 
sources. 


Ist. Intensity of Light. 
2nd. The chemically active Ultra-Violet 
rays of the Spectrum. 


welders 


and Infe 


There is only a certain kind of light that is injuri 








Upper right—Coil contains 300 feet of 2 inch pip: 
upper right. Lower right—Spiral conical coil con 
See page 21 for details of work. 


coils shown in 


This part of the light is evidently that whic! 
exert a chemical effect. In dividing light into its prin 
colors represented by the spectrum it has been know! 
some time that the rays at the upper end of the spect 
the ultra-violet, and the rays at the 
known as the infer red rays, are chemically active and 
sequently harmful to the eyes. The problem then was 
find a glass of such a shade that these rays would be 
pletely absorbed. 


the eyes. 


namely, lower 


At the same time the quality of the glass should b: 
that the quantity of light transmitted must not be affe 
except as desired, this quantity being controlled by the d 
of color. 

There are a great many colors and shades of glass that e! 
inate more or less of the injurious rays and it is imposs 
to be sure that one is better than the other. Manufactu: 
of special glass claim that their glass cuts out more ot 
harmful rays of light than any other, but one thing is 
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the darker or deep shades cut out the most, and it is 

to use as dark a shade as is convenient; the density 
tld be regulated by the class of work, lighter shades for 
work and darker shades for heavy work. 


Colors Commonly Used for Welding 
here are a variety of colors used by welders, blue, smoked 
gray, amber, Fieuzel (yellowish green), Hallauer (gray 
n), Euphos (greenish yellow), Akopas (yellowish green), 
Noviweld (gray amber). 

Blue glass shuts out the heat rays but not the ultra violet. 
\mber in darker shades cuts out the ultra-violet rays. 
Smoked glass is good to use but it shuts out more illumina- 
tion than some of the other shades; Fieuzel or Chlorophylle 
was invented in 1880 by D-. Fieuzel of Paris. A great deal is 
claimed for this glass. Hallauer glass was invented in 1906 
\y Dr. Otto Hallauer of Basil, Switzerland, and is said by 
some to be superior to the Fieuzel. They claim it absorbs 
more of the chemically active rays than any other glass. 
Euphos, invented in 1907 by Drs. Schanz and Stockhausen 
of Dresden, formerly made in six shades but at present only 
in two shades, was adopted by the German Government. 
Akopas is another recently invented glass. Noviweld is an 
American product made by the Corning Glass Works at 
Corning, N. Y. It is the first optical glass manufactured in 
this country and is really a fine glass. 

All the different colors and kinds of glass herein mentioned 
are suitable to use, but it is important to use a glass that 
is free from refractive elements, that is, the surfaces either 
in flat, Mi-Coquille or regular Coquille should have parallel 
surfaces or the same curve on both sides and as free as 
possible from waves and imperfections. It is not absolutely 
necessary to have the highest priced glass for safety and 
comfort. 

A-first quality Mi-Coquille glass is not injurious and is 
perfectly comfortable to wear. There are all kinds of opinions 
among welders as to what color is the best. They are largely 
influenced by the shade they are used to. The great majority 
prefer smoky green. It is necessary to wear the same shade 
all the time for the same class of work. 

Now that the welding industry has grown to such an extent 
and the absolute necessity for the welder to use goggles 


there will probably be a great many new types and colors put 
on the market, the manufacturers of each claiming that they 
have the only glass that cuts out all the ultra-violet rays and 
all the heat rays and that their glass is the only kind to use. 

The important thing for the welder to have in mind is, be 
sure and wear some protection. Be sure to have the glass 
dark enough to prevent the eyes from smarting and getting 
inflamed after a day’s work. The better quality glass used 
the less density is required. 


WELDING PIPE 
What we believe to be rather remarkable pipe coiling work 
with the aid of oxy-acetylene welding is being done by the 
H. R. Boynton Company, Los Angeles. The pipe is welded 
in straight lengths and is then bent cold in a patent bending 
machine designed by the company. This, of course, subjects 
welding to an unusual strain, as the weld must stand 
same amount of bending as the pipe. The completed 
Is are subjected to a test of 200 lbs.’ pressure after being 
pleted, and it is said that the percentage of leaks found 

s so small as to be hardly worthy of consideration. 

Chis work demonstrates very forcibly the strength of 
-acetylene welding, and it also reflects credit on the bend- 

¥ apparatus of the Boynton Company. 





WELDED GAS PIPE CHRISTMAS TREE 
eneral Manager Shattuck and his superintendents, Mr. 
de and Mr. Fox, claim the distinction of first welding 
h-pressure gas mains in this country, a method now gen- 
lly employed, doing away with the former threaded joints 
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and couplings. This was early in 1911, when 1,000 feet of 
4-in. high-pressure main was welded in a Philadelphia sub- 
urb, the welding being done by the Davis-Bournonville Com- 
pany, manufacturers of oxy-acetylene apparatus, under super- 
vision of W. W. Barnes, that company’s Philadelphia 
mananger. Since then the Philadelphia Gas Company has 
employed the welding process extensively both in its gas 
mains and in repair departments. 


The trunk of the Christmas tree is of six sizes of pipe, 
welded together, reducing from 1%-in. to 1-in., 4%, %4, % 
and '4-in. at the top. There are 73 branches welded to the 














Christmas Tree Made of Welded Pipe. 


trunk, the lower branches %%-in. pipe, the middle ones of 
4-in. and the top branches of %-in. pipe. For each of these 
branches the hole was cut into the trunk with the oxy- 
acetylene cutting torch \fter being welded, the branches 
were heated with the welding torch and bent into the shape 
desired, and the whole was found gas-tight when each limb 
was fitted with a Welsbach burner and with assorted colored 
glass shades, showing the great variety sold by the com- 


pany’s commercial department. 


At the torthcoming show to be held by the railway supply 
people at the Coliseum several concerns interested in the 
welding trade will exhibit. While a great deal of welding 
is being done on American railroads there is much room for 
expansion. In the signal departments, for instance, we have 
never heard that much welding is being done. On the other 
hand there are hundreds of thousands of feet of thread con- 
nected pipe in service at interlocking plants, which gives 
some trouble. Welded pipe would be better, cost less and 
require less maintenance. 


ee 
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WELDING CONNECTING ROD WITH THERMIT. amalgamation of metal. In practice, a pattern of yelloy 
is formed on the outside of the sections in the shape d: 
and the sand mold rammed against the wax, using w 
patterns for pouring gate, a small opening at the botto: 
preheating and a large riser over the top. The flame 


The accompanying illustrations show a repair recently com- 
pleted by the Thermit Process at the Lorain Works of the 
National Tube Company, Lorain, Ohio. This repair con- 
sisted in welding a broken connecting rod for a 50x60-inch , s ; . ee 
Galaway mill engine. The section at the break was 10x12 gasoline compressed air torch is then directed into th 


inches and the weld was completed with the use of 700 Ibs. heating Coane melting out the mee and leaving the 
ok Disha ready for pouring. The heat is continued until the part 


red hot and at which time the preheater opening is 


As there are doubtless many readers of The Welding Engi- and the Thermit charge ignited. 


neer who are not familiar with the Thermit Process they may 
be interested in knowing that Thermit is a mixture of finely 
divided aluminum and iron oxide. This mixture can be 
ignited by means of a special ignition powder and then a 
chemical reaction takes place between the aluminum and the 
iron oxide. The aluminum burns to form a aluminum oxide, 
taking its oxygen from the iron oxide. This leaves the iron 


The Thermit reaction takes place in a magnesia tar 
crucible and at the end of the reaction the steel is 
into the mold where it flows around and between the 
to be welded together and then into the riser. The m: 
allowed to cool for at least 12 hours in the case of 
small welds and sometimes several days in the case of 

















Thermit Crucibles and Mold Box in Position for Making Thermit Weld. Thermit Weld With Pouring Gates and Risers. 


free and it settles to the bottom of the crucible or containing 
vessel in the form of liquid steel at a temperature of about 
5,000 degrees F. 

In making repairs by the process the parts to be welded 
together are simply melted down by this superheated steel, 


which fuses with them to form a single homogeneous mass J ' 
when cool. As a general rule the Thermit Process is best adapt: 


fairly heavy welding operations and its greatest field 
application has been in railroad shops, where it is used 
welding broken locomotive frames, driving wheel sp: 


large welds so as to enable the metal in the weld to « 
slowly and become thoroughly annealed. The mold can th« 
be broken up, the metal left in pouring gates and risers 
moved and also any surplus metal which may interfere 
the operation of the repaired parts. 


The first step in a Thermit welding operation is to thor- 
oughly clean the parts to be welded and then provide a space 
between them of from 1 to 2 inches in width to enable 























Fractured Kod Prepared for Thermit Welding. Wax Pattern Applied and Vent Reds. 





the concentration of a mass of Thermit steel between them cross heads and similar sections. In steel mills the pro 
and thus melt them down. Usually this space has to be cut is largely used for welding broken connecting rods, 
out and for this purpose the oxygen cutting flame is gen- ladle frames and for welding teeth in large pinions to rep! 
erally used. A sand mold is then built up around the parts teeth broken out. At the present time there is a very gi 
providing for a collar or reinforcement all around the sec- demand for the process in steel mills as most of these 1 
tions to be welded. This enables the concentration of addi- are working under high pressure and the breakage of im; 
tional Thermit steel around the outside of the sections, which tant machine parts is frequent and often involves heavy | 
also assists in the melting process and insures a thorough unless the parts can be quickly repaired. 











ELECTRIC ARC WELDING* 

By R. H. Parsons 
ctric arc welding is no longer an experiment, it is an 
‘lished economy. Each day a new adaptation is found 


‘ts use, and each month finds the scrap pile smaller than 
the last. 

has been described, illustrated and used to that extent 
that very few are not familiar with its advantages, but not- 
vithstanding the simplicity, reliability and convenience of 
an electric arc welding set, its use is not as general as one 
vould expect. . 

The writer has had considerable experience with elecric 
arc welding, and trusts that his experience may benefit other 
readers of this publication. 

About four years ago an electric welding outfit was made 
up under my direction, as an experiment, to find if the 
process was reliable and practical for street railway work, 
and if its work stood up. 

My first experience with electric welding was with a 
water barrel rheostat to reduce 500-volt main line current 
to about 50 volts which should be used for welding. This 
outfit proved in a short time that the electric arc welding 
process was entirely successful, but that the method was 
not, although it does fairly well for an initial trial, or for 
a temporary outfit where no generator set nor grid resistance 
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Sketch of Electric Welding Handle. 


is available. If a hogshead or fairly large tank is at hand, 
or if a smaller barrel and running water are convenient, a 
good serviceable electric arc welding outfit can be constructed 
easily and quickly. 

The barrel or tank should be well set up and insulated 
from the ground, as it is thoroughly alive, as will be found 
if anyone is curious enough to place his hand in the barrel 
for the purpose of determining whether or not the water 
is hot. 

The rough sketch will briefly show a tank, placed on sup- 
ports with the proper fixtures. For convenience the wire 
which leads to the water rheostat is fitted with a hook and 
taped to a light stick long enough to reach the trolley 
wire, if that should chance to be the source of power; perma- 
nent connections through a switch and circuit breaker, how- 
ever, are very much better. 

The iron blade to which this wire is connected controls 
the current output of the rheostat, and is hung on supports 
simply set across the top of the barrel. 

This manner of suspension, together with the holes in 
the piece of wood to which the blade is attached, gives a 
wide variation in current, as the whole can be moved from 
one side to the other, getting as much or as little distance 
between the blades as desired. The principal trouble with 
the water barrel for welding is that it has not capacity 
enough. The water gets too hot and boils over and fresh 
water must be added, then more salt thrown in. If care is 
taken, however, not to allow the current on so long at a time 
that the water boils, good work can be obtained from this 
simple outfit. 


Published in Electric Traction for February. 
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The welding handle is simple, but must be carefully made 
and insulated, as it carries the full voltage, and it must also 
be light, as the discomforts of electric arc welding are suf- 
ficient so that they should not be aggravated with a heavy 
handle to carry. 

—= 

\ piece of %-in. pipe, 12 in. long, is threaded inside and 

outside on one end and left plain on the other end. The 


outside thread is standard 34-in. pipe size, and the inside 
is tapped to fit a Y%-in. pipe thread. <A piece of steel is 
fitted and threaded to fit into this ™“%-in. thread on the 
inside of the 34-in. pipe. This piece of steel is 12 in. long 
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Sketch of Water Rheostat for Welding. 


and is split on the outer end and shaped to fit a %-in. 
round welding pencil, the split part fitted with a bolt to 
give a clamping effect to hold the pencil tight. , 

A piece of %-in. transite is cut to the shape of a 12-in. 
circle with a hole in the center which will make a tight fit 
over the threaded portion of the %-in. pipe, and is held 
there by means of lock nuts on each side. This acts as a 
shield from the heat. The wire, which should be very flexi- 
ble, is soldered into the plain end of the pipe, and the handle 
from the wire to the shield is well covered with rubber and 
friction tape, which is then painted with a good insulating 
varnish. 

The steel holder proper, after a time, will burn, making 
a change needed, and to do so it is only necessary to unscrew 
it from the pipe handle and replace it. 

Now comes the question as to whether a carbon pencil 
or a metal electrode is to be used, and this is determined 
by the class of work and other conditions. I will explain 
the two methods and will touch upon the adaptation of each 
later. 

When the carbon pencil is used, a much greater current 
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can be controlled and it will be found much more practical 
than the metal electrode for the majority of work. 

The carbon pencil method is that where the current is 
conducted from the work, through a piece of carbon, to 
the handle, and the metal which is being added, or fused into 
the work, is held in the left hand of the operator and is 
placed in the arc long enough to fuse, the molten metal 
falling into the part being welded and joined to the metal, 
which is a part of the work, by the aid of the arc. Using 
this method, the work must be connected to the positive 
lead and the handle to the negative, and for this reason 
it is not as safe a procedure as the metal electrode way, 
when current is taken from the trolley wire, as the work or 
work table would have to be connected directly to the trol- 
ley and would, therefore, be dangerous. The current used 
with this method can be varied from 125 to 500 amp., or 
possibly more. 

The metal electrode attached direct to the operator’s 
handle in place of the carbon is the other method. Using 
this, the current passes from the trolley through the elec- 
trode to the work, and as the arc is formed small particles 
of metal are fused and run directly into the weld. In this 
instance the positive lead is connected to the handle and 
the work is connected to the negative or ground lead. For 
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Sketch Showing Connections for Grid Rheostats Used for Welding With 
Line Voltage. 


7o Work 








this reason the latter method is better for use on track 
work and other places where it is difficult to insulate the 
work from ground. 

The next better type of welding outfit is one constructed 
of cast grids, arranged with switches, etc., so that the cur- 
rent may be varied to suit the nature of the work. 

The best way to build the above is to see what grids 
are available. Perhaps there is on hand a number of grids 
which are obsolete and which could be used advantageously 
in this manner. Determine what the carrying capacity of 
these grids is, and how many of them must be placed in 
series to obtain with the voltage at hand the current which 
will not damage the grid. For instance, if the grids you wish 
to use will carry 50 amp. and you have a voltage of 550, 
place enough of these in series so that the addded resistance 
of all the grids will hold the current to 50 amp. if placed 
directly across the line. This will give you one set from 
which you may draw 50 amp. continually, without heating 
the grids. If you wish to use 100 amp. you can then place 
two of these sets in multiple, and so on until you have 
what you wish. 

The accompanying sketch illustrates the manner of con- 
nection for these grids, also shows switches for cutting in 


or out sets as needed and for changing the polarity 
leads. 

Both of the above-mentioned outfits, while cheap to 
are not as efficient as a motor-generator set which w 
the proper kw. output, rather than taking line curre: 
wasting a large per cent through resistance, and alt 
the saving in a generator set over plain resistanc: 
as great as that which it would seem when figured 
ing to rules, which fact is proven by the use of a watt 
the difference will well warrant the purchase of a ge: 
set. 

At the same time the economies effected by the 
the arc welding set, constructed of grid resistance and 
line voltage, are so decided that the current which is y 
is many times over offset by the value in real money r¢ 
from the scrap pile. 

Generally it will be found that with the grid resis 
the power consumption in money used by a welder w: 
all day will equal about one-third of his wages. 

The uses to which a welding outfit can be adapt: 
so numerous that space will only warrant a few of the 
cipal ones and how they are done. 





' 1. Broken shaft. 
2 2. Turn back so weld will come in large 
shaft. 


3 3. Take piece of good steel larg 
needed and turn similar to sketc! 


4. Place together; the small 
4 tion on 2 fitting into the hole 
hold in place until welded. 


5. Weld as shown in this 
building with plenty of metal, as 
outer surface must be all turned 











6. Get new center and turn to correct size. 

7. The pencil method has been found most satisfactory for 8 
work. Use from 300 to 350 amp. and cold rolled steel as a g 
metal. It should be hammered well as it is being built up 


Sketches Showing Method of Welding Armature Shafts 


Three hundred or more Westinghouse 56 motors had 
axle lug broken off or cracked on the pinion end. Ab 
30 were repaired by the Thermit process at a cost of al 
$25 each. The balance were done by the pencil meth 


using about 350 amp., and although the work was done thre 
years ago, that they are all still in service and in go 


condition proves the value of the work. The cost was $3.50) 


each, 

To weld a patch on a malleable iron gear case is a simplt 
matter. All that is necessary is to thoroughly burn of 
the grease and dirt, cut a patch of ordinary %-in. flat ir 
which will cover the iron, and with the pencil only, using 
no additional metal, fuse the metal of the gear case together 
with the edges of the patch, making a neat solid job, 
one which although it may not be a perfect union of metals 
as it is difficult to weld malleable iron, gives a perf 
grease tight union which will not come off: 


Armature shafts have been welded in large numbers 
they do not again break. The method of doing this is 
follow the accompanying sketches. 

For filling dowel holes, again the pencil method is bes! 
as it leaves the work soft enough to be drilled and 
material used for filling can be an ordinary grade of c 
mercial steel. Often a beginner filling dowel holes 1 
large casting will find that on account of the large area 
the casting the newly formed metal will cool so quickly t! 











be very hard and difficult to drill. Keeping the are 
long that a quantity of the metal of the casting itself 
and flows down into the hole will often make a 
spot. One thing which will assist in keeping the new 
workable is to cover it over with lime as soon as it is 
ed, thus keeping the air from the metal. The success 
is job particularly depends on the practice of the opera- 
nd not on instructions. He must find out most of these 
s for himself. 
building up worn keyways, etc., the metal electrode 
can be used, but I still favor the pencil method for this. 
ir repairing air reservoirs, or for filling holes in castings 
which do not have to be machined the metal electrode will 
be found better. 


Cast iron can be successfully welded with the electric 
arc, but it requires care and patience, and should in all 
except light work be preheated. 

[he best way is to place the work in a forge and build 
4 good charcoal fire all around the casting, making sure 
all parts are being heated equally. While in the fire, after 
the casting is well heated, it should be welded, and when 
finished should be left in the fire and allowed to cool slowly 
as the fire dies down and goes out. 

This, and this only, will prevent cracking of the casting. 

Truck frames, if broken, can easily be welded or can be 
filled around the pedestals if they are worn. 

Round carbon pencils, 74x6 in., were first used, at a cost 
of about .04 cents each, but on test it was found that a spe- 
cial grade graphite pencil at a cost of 6 cents gave about 
three times the service that was obtained from the carbon. 
It was also found that while using carbon pencils a certain 
amount of the carbon got into the weld, making it hard, 
while the use of graphite pencils overcame this. 

Originally it was thought necessary to use pure Norway 
iron, as free from carbon as possible, to get a weld which 
could be machined, but here again practice won out and now 
it is found that just as good results are obtained if the metal 
used for welding is practically the same as the part being 
welded. 

There are many places where the electric arc can be 
used advantageously for burning, but it does not shine par- 
ticularly for this purpose. For burning off corners of flat 
iron, rivet or bolt heads or other places where it is not nec- 
essary to save the part burned off, it is good, as it works 
quickly and surely, a current of 400 amp. or more being 
necessary. It, however, heats up the surrounding parts 
much more than any other process, and it is not especially 
recommended for work other than building up and welding. 


WOODS ELECTRIC MOTOR VEHICLE COMPANY 
PERFORMS INTERESTING WORK 

The makers of the Woods Electric, one of the most 
beautifully finished of all the automobiles made in America, 
have developed the welding of parts until welding has become 
one of the most essential processes used in the manufacture 
of Woods cars. 

\ new installation for the use of ordinary city illuminating 
gas in connection with tanked oxygen has been installed by 
Mr. E. Raven Rosen-Baum, a well-known consulting engi- 
neer on high temperature gases, of New York City. This 
worthy of notice on account of its simplicity of operation, 
as well as of its efficiency and economy. 
irdinary lighting or fuel gas is washed through a bath 
glycerine to remove any inert substance, which causes 

corporations furnishing the gas a great deal of trouble 
asionally by collecting in the bends of the pipes, and often 

to be cleaned out to clear the line of pipe. 
\s yet in the Woods works the process is used only for 
| burning in place of hydrogen and air. In the making 
attery connections solid bars of lead are welded together 
nake the.connections. This is known as lead burning. 
fter being raised to a pressure of two pounds té the 
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square inch, illuminating gas is piped around the shop, meet- 
ing the oxygen line on the workman’s bench. The oxygen 
is supphed to a second pipe line from an ordinary pressure 
oxygen tank at the original pressure of 1,800 lbs. per square 
inch, and is reduced through a stationary regulator of Stand- 
ard type to a pressure of 35 lbs. per square inch. 

The mixing chamber individually erected for each torch 
on the workman’s bench is built on an injector principle 
arranged with lubricating check valve of special design on 
the oxygen to prevent the flow of the oxygen to go back 
in the illuminating gas line. From the mixing chamber a 
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How Woods Company Weld Aluminum Bodies. 


single tube leads to the torch or the lead burner that is 
being used. 

It is the intention of the Woods Company as expressed 
through its engineering department to introduce this, method 
into the aluminum and cast iron welding departments, 2s 
the heat is sufficient for any metals except steel, and experi- 
































Welded Joint 



































Woods Electric—Showing Welded Jcints. 


mental trials have proven a marked saving and increased 
efficiency. 

For instance, the oxygen consumption for a Standard lead 
burning torch, such as is used for hydrogen and air, is sixty 
hours to the hundred feet of oxygen, with an almost unmeas- 
urably small expenditure of illuminating gas. Other advan- 
tages are its bright, clean and distinct neutral flame superior 
to hydrogen and air apparatus, and absolute safety of the 
process. 

This firm has used welding continuously for seven years. 
Their welded products consist of. the intricate aluminum 
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body, which is made of many sheets of 22-gauge soft drawn 
aluminum, 

An excellent and high-priced flux is used and the torch 
held that the never touches the 
sheet, but only plays on the welding rod, which is withdrawn 


is so distinct neutral cone 
along the line of the weld as the torch is advanced by the 
operator. 

A lesson which can be consummated from this method of 
aluminum sheet welding is that it is unnecessary in many 
cases to fuse the two edges of the crack together before 
adding the filling material of the welding stick to obtain a 
perfect butt weld. The molten material dropped off the end 
of the rod has sufficient heat to perform a perfect fusion, 
and in order to obtain perfect autogenous welding rods, nar- 
row sections of the sheet stock, the same as used in the 
bodies, are employed. 

In addition to this interesting aluminum body work, the 
chassis frame is welded at the points where cross members 
connect with the side bars. Here is steel employed which is 
called an open hearth, low carbon drawing steel, containing 
from 10 to 20 points of carbon. 


WELDED PRESSURE GAS TANKS 

These tanks are built for the storage of oxygen or hydro- 
gen under pressure, and welded by Davis-Bournonville Com- 
pany at the Jersey City shops. They are 9 feet 6 inches long, 
2 feet 7 inches diameter, the cylinder of ™%-inch steel, the 
heads and bottoms of y-inch steel, the edges of the plate 
beveled to 45° for welding, and have a capacity of 1,000 
cubic feet of free gas compressed at 300 pounds pressure. 














Welded Pressure Gas Tanks. 


After being welded they are tested to 800 pounds hydraulic 
pressure. 

There was 76 lineal feet of welding on the three tanks 
shown, and the actual time of welding, gas consumption, and 
material employed is shown by the following figures: 

Welding three longitudinal seams...................... 6 hours 
Helper’s time 
Welding six heads ! 
Acetylene consumed ..........................-....-.. 896 cubic feet 
Onpuen consumed ..............--0.... ......1056 cwbic feet 
ee I WO vic cioiiscn sccm 37% pounds 

The Davis-Bournonville Style C welding torch, with No. 9 
tip, with oxygen under 18 pounds and acetylene under 6 
pounds pressure, was used. 





A NEW BOOK 
Frederick J. Drake & Co., publishers, Chicago, IIl., have 
just issued a new book of 216 pages, with illustrations. The 
author is Harold P. Manly, chief engineer of the American 
Bureau of Engineering. The price of the book in cloth 
binding is $1.00, leather $1.50, and it can be secured from 
The Welding Engineer. 





Michigan has just passed a law compelling the painting of 
all gasoline cans a bright red. 


. give 40,000 additional 





AIR BRAKE PIPING AND ACETYLENE WELI 


The anatomic parts of the air brake, consisting ot 
pump that produces the pressure, the pump gover: 
controls the pressure, the main reservoirs in which t] 
stored, the driver brake 
and exhaust of air from the brake 
release and apply the brakes, have all gone throug 
changes since their discovery in 1874 till now wl 
automatic air brake, the automatic quick action bra 
high speed brake, the independent straight air brake 
train air and signal have reached a high efficiency; th: 
pipes however, that are the bowels of this organ ha 
met with the same fate; they are still used in their crud 
as when they were first applied. 


sure is valve which cont: 


admission to 


It is a well known fact among railroad men of the 
failures experienced on the road in pipes, leaking or br: ¢ 
due chiefly to threaded joints; this defect was recogni y 
a leading Master Mechanic of an important road and he 
diately set to find a remedy; on my suggestion, he sho 
heavy type passenger locomotive and gave it over to 1 


improving the brake pipes. \ 
My purpose was to eliminate as many fittings as p: ti 
and it was here that I brought in the use of the acet . or 


process replacing welds for joints; the result was that th t10 
same locomotive ran for six months without having any 

failures and at the same time reducing the cost of maint sz 
nance to 50 per cent. 

There are many railroad shops that have the oxy-acet 
apparatus; have invested time and money; yet hav: 
frauded themselves daily of the benefit, due to doubt 
mistrust of the process. Here is one of the many uses wher: 
the process can be used advantageously and in which littl 
skill is necessary. 

The air brake piping of the locomotive the least develo; 
member of the air brake, can thus be pitched to the same hig! 
efficiency as the other members, reducing nipples, tees, elbows 
and sleeves to a few welded pipes coupled with a limited 
amount of unions or flanges. B. kK 





DAVIS-BOURNONVILLE COMPANY CHANGES 


“The Davis-Bournonville Company, New York and Chicago, 
manufacturers of oxy-acetylene and oxy-hydrogen welding 
and cutting apparatus, has announced ‘several changes and 
additions in its selling organization. W. R. Noxon succeeds 
W. S. Schoenthaler as manager of the Chicago office, Mr 
Schoenthaler going to the company’s general offices in Jer- 
sey City. Mr. Noxon’s association with the company began 
in 1908, soon after the oxy-acetylene process was introduced 
in this country. H. H. Armstrong was recently appointed 
district sales manager for the Pittsburgh district, the Pitts- ~ 
burgh sales office and demonstrating plant being removed , 
to 316 Penn Avenue. A demonstrating plant and commer- 
cial welding department has been established at 147 West 
Austin Avenue, Chicago, with F. J. Maeurer, formerly super- 
intendent of the welding department at the Jersey City shops 
in charge, H. Ulmer succeeding him as superintendent of th | 
Jersey City welding department. John B. Redd, formerly ‘ 
with the Pacific Gas & Electric Company, and superinte! t 
dent of the Collective Gas Exhibit at the Panama-Paci! 
Exposition, and George S. Pearson, recently with the Ameri- 
can Stove Company and superintendent of that company’s 
exhibit at the Panma-Pacific Exposition, have joined th: 
Davis-Bournonville sales organization. Mr. Redd will giv: 
special attention to the artificial and natural gas industr) 
in application of oxy-acetylene welding to pipe lines and 
other work, and Mr. Pearson will be connected with the gen- 
eral offices at Jersey City. The company is now erecting 
an additional building at the Jersey City plant, which wi!! 
feet of floor space, providing 
approximately double its present production of apparatus 
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Aceteylene 


Its Production, Compression, Shipment and 
Use in Oxy-Acetylene Welding and Cutting 


hain is as strong as its weakest link, so, in building up 
dustry its success is dependent, not upon any particular 
re or circumstance, but upon all the factors entering into 
onduct of the business. 

as complicated an Organization as one engaged in the 
duction and vending of a highly explosive and inflammable 
commodity, there are countless factors which make for suc- 
cess or failure. 

That this has been recognized by the producer, is shown 
by the many well-thought-out features of safety, with which 
he has sought to protect his industry and its patrons. 

By genuine co-operation between the various producers of 
acetylene gas, and Col. B. W. Dunn, chief inspector of the 
American Railway Association’s Bureau for the Transporta- 
tion of Explosives and other Dangerous Articles, (by freight 
or express), a very comprehensive set of rules and regula- 
tions has been evolved. These cover exhaustively the method 
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turer, to meet the ever increasing demand but, with the 
market, there is a limit, which 


‘ ) 4 | + } 
is well nigh reached, to what he can do. 


present conditt 1 


ihe only solution lies in a closer co-operation between the 
acetylene manufacturer and the acetylene user. 

Mr. Welder, you expect above all things prompt service. 
And you can help by the prompt retura 
If you can return it in the morning—do 


Help in obtaining it 
of empty cylinders 
it—don't wait till the next morning. A cylinder can be 
recharged at best about twelve times in a year, and nowhere 
near as often if you hold out the empties. Boost for your- 
self, and the efficiency of the oxy-acetylene process by help- 
ing the fellow whom you insist shall help you. 

This industry affords a livelihood to many thousands of 
men. Consider yourself part of it—one of its many links, 
and don’t be the weak link. 

The following article is written and submitted by The 





Attractive Display of the Davis-Bournonville Company at the Panama-Pacific Medal Winners’ Exposition, Chicago Coliseum, March Ist to 12th. 


of shipping acetylene and also prescribe the type of con- 
tainer to be used. 

These regulations became law by their adoption by the 
Interstate Commerce Commission, so that now we have one 
set of rules by which the industry is governed throughout 
the United States. 

[here remains at the present time but one weak link, and 
unfortunately this can only be strengthened by the co-opera- 
tion of the consumer. We all want efficient service, but what 
ve we done to secure it? The producer and the govern- 
ment have done all in their power to perfect and safe- 
guard the product. At the present time every manufacturer 

| shipper of compressed acetylene, is groaning under the 

r increasing burden of excess cylinders. 

Crue, the industry has grown by leaps and bounds to an 
extent hardly realized, yet the demand for cylinders is entirely 
li:proportionate. Thousands of dollars are tied up in cylin- 
( equipment, in an endeavor, on the part of the manufac- 


1 


Welding Engineer, so that you may know as much as the 
next fellow about the material you handle without wading 
through a mass of technical literature. You will avoid the 
other fellow’s mistakes and accidents, and so be able to 
handle your materials more satisfactorily. 
Acetylene 
Acetylene is a gas composed of 93 per cent carbon and 7 
per cent hydrogen and is produced by the action of water 
on calcium carbide, which latter is produced by the fusion 
of lime and coke. Ina dry state calcium carbide presents no 
risks and will pass through any fire being non-inflammable. 
If acted upon by water it immediately decomposes, giving 
off acetylene gas, the residue being slacked lime. 
Generation 
This property led to the construction of the acetylene gen- 
erator. There were originally two types, known as the water 
to carbide, and the carbide to water type. The former, in 
which water was allowed to touch or flow on the carbide, is 
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. 
now almost obsolete. It presented many bad features and 
hazards. The evolution of extreme heat, thus producing poor 


The 


other type is in common use in the field of acetylene house 


gas, and frequently sufficient heat to cause explosion. 


and town lighting, operating at a pressure of from 3 to 6 
inches water column (fractions of a pound per square inch). 


With the advent of oxy-acetylene welding came the demand 
for a generator which would deliver gas at a higher pres- 
sure, and as a result various machines were placed on the 
market operating at pressures up to 15 pounds per square 
inch. The feed mechanisms are operated by devices which 
automatically stop the feeding of carbide when a desired 
pressure has been attained. The mechanism is safeguarded 
by suitable relief valves, water seals and flash-checks, all of 
which are fully prescribed by the National Board of Fire 
Underwriters. 


Now that you may avoid the other fellow’s mistake, and I 
regret to say in several cases, untimely end, it is well to point 
out several characteristics of acetylene gas, and their bear- 
ing on the apparatus designed to ise it. 


Acetylene in a free state at a pressure greater than two 
atmospheres, 29.4 pounds per square inch, is an unstable sub- 
stance may under a shock separate into its 
component parts. This separation or dissociation is of the 
nature of an explosion. 
acetylene under a pressure of two atmospheres is subjected 
to a heat of 1436 dégrees Fahrenheit. It matters not if the 
heat be external to the vessel or a spark within it. The re- 
sult is the immediate explosion of the entire volume of gas 
with the bursting of the containing vessel. It is not necessary 
that any air be present. Acetylene dissociates in the absence 
of air, the result being a violent explosion, providing the pres- 
sure be in excess of two atmospheres. 


or one which 


The same occurs if a vessel of free 


Acetylene is lighter than air, its specific gravity being .91. 
Therefore ventilate your rooms well by suitable ventilators in 
the roof or near the ceiling. 


An explosive mixture is formed if only 3% per cent of 
acetylene be mixed with the air of a room. Therefore never 


enter your generator room with an open flame or cigar. 


These peculiarities of the gas have led to prescribing a 
limiting pressure of 15 pounds per square inch as the pres- 
sures under which generators may be operated. The National 
Board of Fire Underwriters seeing the necessity of some 
supervision over apparatus of this character, affecting as they 
would the fire risks, made exhaustive tests at their labora- 
tories of various machines submitted and have approved sev- 
fulfilling all The safest procedure 
therefore for any intending purchaser, is to insist that the 
that passed by the 


eral as requirements. 


generator he buys be one has been 


National Board. 
Purification 

Acetylene delivered from the generator carries with it cer- 
impurities, the removal of which is necessary. The 
principal ones are phosphoreted hydrogen and sulphurreted 
hydrogen. Just how harmful these impurities are in the mak- 
ing of the weld has never been clearly shown, but all com- 
pressed acetylene now being furnished is purified and virtu- 
ally free from any impurities. In removing them chemical 
means are employed. A common form of purifier is here 
shown. The purifying material, which for this type of box 
is furnished in the form of a meal, is placed on the perforated 
bottom “A.” Gas is admitted below this bottom and passes 
up through the purifying material “B” and out at “C.” The 
cover is of the ordinary water seal type and the inner walls 
of the box in contact with the purifier are protected by sev- 
eral coats of acid-resisting paint. 


tain 


The most common forms of purifier are Heratol, Frankolin, 
Puratyline and Acagine. Heratol is chromic acid absorbed 
in infusorial earth. 


Frankolin cuprous chloride absorbed in a like mai 
Puratylene is a specially treated 
powder, calcium chloride and quick or slacked lime. 


mixture of blk 


\cagine contains bleaching powder with lead chrom 
sometimes barium sulphate. 

They all produce a commercially pure acetylene, a 
vas aiter passing the purifying boxes is suitable for b 
For use in cylinders it is of the utmost importance 
gas be thoroughly dried. 

Drying 

The usual materials used in drying are burnt li 
When lime is used a cylindrical or 
This contains a series of trays wit] 


calcium chloride. 
box is employed. 
bottoms placed one above the other. 
with lump lime. As the gas passes up and through tl 
it gives up its moisture. The lime slackes and when sp: 
trays are removed, the spent lime dust screened out an 
It is not unusual to pass the gas thr: 
device filled with calcium chloride, this sec 
dryer placed directly after the lime dryers. 

The gas is now commercially pure and dry and re 
pass to the compressor. 

Compression 


These trays ar 


lime supplied. 
similar 


Compression of acetylene gas can only be safely a 
plished in specially constructed compressors. Compress 
275 pounds per square inch in a single operation is att: 
with the evolution of a high degree of heat, not only inju 
to the gas but highly dangerous. To overcome this dif 
three stage water cooled compressors were constructe: 
this form of machine which employs a slow piston 
and a relatively large displacement, the gas leaves the first 
cylinder at a pressure of from 35 to 40 pounds per sq 
inch, passes into an intercooler where the temperatu: 
the first compression is reduced. It then passes to th: 
ond ‘stage and leaves the second cylinder at about 80 po 
Again passing through an intercooler located 
between the second and third stages it enters the third stag 
cylinder and is delivered from this into a final cooler, jacket- 
ing the delivery pipe. By this method the gas is maintained 
at a very low temperature at all times. 

These in brief’are the steps taken in the preparation o! 
gas for delivery to the cylinders. There are certain pr 
tions, which should be observed by all users of acetyle: 
whether they operate a complete compressing plant, a 
ing generator, or gas compressed in tanks. 


Cylinders 


pressure. 


Since it is unsafe to compress acetylene in a fre¢ 
above 30 pounds per square inch, a specially constru 
cylinder is employed -for stofage and transportation. 

The Interstate Commerce Commission regulations giv: 3 
following specifications for acetylene cylinders. “Cyli 
containing acetylene gas must be made of tough steel 
must be completely filled with a porous material thai 
been tested with satisfactory results by the Bureau of FE) 
sives and this material must be charged with acetone o: 
equivalent, not to exceed 40 per cent of the interior volu 
capacity of the cylinder. The pressure in cylinders contaii 
ing acetylene gas must not exceed 250 pounds per square | 
at a temperature of 70 degrees Fahrenheit.” 

One of several methods of complying with the above « 
sists in molding asbestos discs to exactly fit and fill 
interior of the tank. These discs though they apparent) 
fill the tank are from 75 to 80 per cent porous of its empt) 
volume. The gas stored in these discs is not free gas and 
cannot be exploded by shock or heat. Flame or an explosi\ 
wave cannot be propagated through the finely divided asbes- 
tos. In addition to this a fusible plug is applied as at “A 
If this cylinder gets in a fire the low melting. solder (24) 
degrees Fahrenheit) of the plug melts and allows the gas 
escape before a dangerous pressure has been reached. 

The immense storage capacity is obtained by the us: 
acetone, a liquid much like alcohol. This liquid possesses 











f absorbing and holding in solution 25 times its own 
of acetylene gas at 60 degrees Farenheit for each 

where otf pressure. 
ming that the cylinder was of two cubic feet empty 

y after the asbestos has been put in, 40 per cent of 
att ibic feet or eight cubic feet of acetone is forced into 
tank. This is absorbed and held in the asbestos. For 

atmosphere of pressure this acetone will hold at 60 
degrees Fahrenheit 25 times its own volume of gas or 
2¥25—20 cubic feet of gas, and at 10 atmospheres. 
8x25x10—200 Cubic Feet. 

mperature changes play an important part and cause 
fluctuations of the pressure. The hotter the day the higher 
the pressure and vice versa. 

Don’t attempt to check up the amount of gas you receive 
by the pressure. Gas is sold by weight, 1,000 cubic feet of 
acetylene weigh 69 pounds on a 60 degrees Fahrenheit basis. 
If you are billed for 200 cubic feet of gas you have received 
13.8 pounds, and if you empty your tank at about 60 degrees 
Fahrenheit room temperature, you will get out of it 200 cubic 
feet. A thorough understanding of these facts will save a 
great many unwarranted disputes. 

Acetylene tanks are made with the utmost care to with- 
stand severe service, but they should be handled at all times 
with care, both in justice to the owner and to yourselves. 
The use of wrenches on the valves only delays your next 
shipment while valves are being replaced: Never forget you 
are handling an inflammable gas under high pressure and that 
your carelessness may affect the whole industry. 


STREET RAILWAYS USE THREE PROCESSES 

Among the first to adopt welding are always the firms 
which have a large production. The railroads and the street 
car systems are always on the lookout for methods of de- 
creasing costs of repairs, or improvement of equipment to 
make it last longer. 

In the laying of new rails the Chicago Surface Lines have 
standardized on a very heavy rail, laid on concrete. These 
rails, instead of being bolted together on the ends, are elec- 
trically welded. The method used is the pressure weld. The 
firm which does the welding is the Lorain Steel Company 
and the manufacturers of the welding machine is the Thom- 
son Electric Welding Company of Lynn, Mass. 

The equipment consists of a large oil transformer with 
flexible arms on the ends of which are attached electrodes 
which approach the joints from both sides at once in the 
form of a yoke. 

These two arms are placed in position and brought together 
with the rail and the tie plates between them. Current is 
passed through the joint until the two become white hot. 
Flux is poured over the place where the two plates make a 
contact with the rail and when the proper welding heat is 
obtained, pressure is applied through a hydraulic jack and 
the heated metal between the two copper electrodes is com- 
pressed to make the weld. Three of these welds are made on 
each joint and they are said to be 100 per cent efficient. 

Besides the car carrying the welder supported on a swing- 


ine 


crane, the outfit consists of a car carrying a grinding 
apparatus to smooth off the surface of the rail, and usually 
another car carrying a motor generator to enable the opera- 
tors to use the commercial current or the current from the 
trolley wires. 





REPAIRS BY ARC SYSTEM 

e electric arc welding process is used by the Chicago 
ice Lines for building up the corners and edges of the 
crossing frogs, where through the hammering of many hun- 
Ireds of thousands of wheels per day the steel wears off, 
necessitating either a new frog or repair of the old one. 

‘ese repairs are made by an arc welder, which takes the 
cui-cnt from the trolley wire and by means of resistance 
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cols cuts it down to 


lower voltage. The current is 
carried through a < holder, used by the operator. 
This holder takes a welding rod of steel. When the welding 
rod is touched to the rail an are is made, which causes the 
steel from the rod to drop off onto the rail, building it up 
in this way to somewhat more than the original height. The 
surplus is then ground off to a smooth finish and the frog is 


good tor another six months or a year’s year. 

[his process is used nightly between the hours of twelve 
midnight and five “A. M. by a number of gangs of operators 
in different sections of the ci 


y, one gang operating in the 
s placed around the operator 
to prevent danger to the eyes of pedestrians and the operator 


loop district only \ screen 


himself wears a hood covering his whole head with special 
lenses to prevent the dangerous violet rays of the arc from 
blinding him. 

A close record is kept of the length of wear given by these 
welds and their costs, and years of service for this method 


prove its usefulness and its saving of maintenance costs. 


REPAIRS BY OXY-ACETYLENE SYSTEM _ 


The oxy-acetylene system has been in use longer than any 
other in the shops of the Chicago Surface Lines. All kinds 
of repairs are accomplished by its use. The most interest- 
ing of the uses to which it is put is the building up of the 
bronze bearings used in the motors. These are of manga- 
nese bronze and are large castings weighing from ten to 
thirty pounds. When the motors are overhauled these bear- 
ings are taken out and sent to the machine shop where the 
operators build them up to their original depth. They are 
sent to the shapers where the surplus metal is removed and 
the bearings ground to fit the motor shafts. The saving is 
tremendous, as the cost of this grade of manganese bronze 
is high and a good remelted casting very difficult to obtain. 

The apparatus used is mainly Davis-Bournonville Company’s 
apparatus and both oxygen and acetylene are being used in 
cylinders. The welding of the hand rails and guard rails 
used on the platforms is one of the most noticeable forms in 
which the manufacturing of new parts is carried on by the 
oxy-acetylene method, 

Considering the fact that an average of three thousand cars 
are in daily use in the city of Chicago and that a small saving 
on each one annually amounts to huge sums, the neeé is 
seen for every possible use of cost cutting methods, both in 
manufacture and in upkeep repair costs. 


\ny increase in the size of the United States army and 
navy will necessarily affect the welding trade. More gas 
will be required, for instance, both for welding and also for 
the aviation and other departments. It is understood that 
the government is already making plans for the future. Any 
decided increase in navy yard facilities will, of course, mean 
more welding and no doubt the army will be equipped with 


welding and cutting apparatus on much the same scale as 


the equipment now carried by European armies. 


\ 


X 

















Welded Pipe Specimens Tested in Tension Tests. 
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Welding Steel Tips on With Gas 


An interesting article relating to the welding of high-speed 
steel to tire steel appeared in the Railway Journal for March, 
the article being written by E. J. McKernan, Supervisor of 
Tools, Santa Fe System, Topeka, Kans. 
follows: 

“Wish to unlucky, just like 
all of our other railroad friends, being caught with a very 
small supply of high-speed steel when the extreme shortage 
However, | will try to give you a detail explan- 
ation of what we are doing on the Santa Fe. 

“We have experimented in many ways trying to weld 
high-speed steel tips on tire or carbon steel shanks, and 
we are pleased to that we have now perfected the 
proposition to the extent that it is entirely satisfactory. 
We find that the only satisfactory method of welding high- 
speed steel to carbon steel is by the oxy-acetylene process. 
Our method is shown very plainly on sketch enclosed. 

“It should be kept in mind that the carbon steel holders 
must be forged as per the sketch in order to get the best 
results. Also, it is necessary to forge up the high-speed 
steel tips as nearly the proper dimensions as possible before 


HIGH SPEED 
1 
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TIRE STEEL WELD 
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The article was as 


advise that we have been 


took place. 


say 
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High Speed Steel Tips Welded to the Steel. 


weld is made. It is also found necessary to bring the high- 
speed steel tips up to about 2,200 degrees Fahrenheit and 
face the side that is welded to the carbon steel with Norway 
In making the weld a good grade of special rolled 
steel must be used. 

“When the parts are ready for welding the high-speed steel 
tip is placed in proper position on the carbon steel shank 
and welded with the oxy-acetylene gas at the points indi- 
cated in the sketch. 

“It is found a good plan to have a large number of the 
carbon steel shanks made up, also the high-speed steel 
tips. This work is done in the blacksmith shops, but the 
welding is done by an expert gas welder. After the welding 
has been completed, it is necessary for the tool grinder to 
grind the tools to the proper shapes. 

“Would advise that our wheel lathes we have been 
able to turn out 250 pairs of coach wheels with a pair of 
tools which 2”x3"x20”. These tools. have given ex- 
cellent service and we are able to keep up the same speed 
as when we used the solid high-speed steel tools. Further- 
more, we have had the tip break down on one of the tools 


iron. 


on 


were 


which were welded and we took it to the blacksn 

having it redressed practically in the same manne: 
solid high-speed steel tools. This was done successful 
out the high-speed steel tip becoming loose on 
steel shank. We have had several cases of this kin 


each case the tool has been redressed in the blacksn 


successfully. 

“In order to redress these tools successfully, 
found advantageous to draw the tool down undern: 
part where the high-speed steel is welded. After 
of the tool has been drawn down to the extent of a 
inch below the bottom or parallel surface of the tool 

under the steam hammer and strike a 
back of where the high-speed steel is welded to th: 
This will return the point of the tool to the prope: 
giving it the proper shape, etc. 

“We have adopted this plan over the entire systen 
is giving us complete satisfaction so far. In 
we would not know we were using a two-piece too! 


same blow 


other 


did not know we had welded it, for the job is so co: 


that it is practically impossible to tell where the 


welded, and the performance of these tools is equal 


good as that of the solid high-speed steel tools. | 


taching a photograph showing a group of tools that 


welded in the above manner.” 





WELDING HIGH-SPEED STEEL TIPS ON 
The best method of welding high-speed steel tips t 
is causing considerable discussion. 
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Machine Tools Tipped With High Speed Steel. 











Some of the 


Finished Tools. 
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lan for the Rock Island, Horton, Kansas, makes the “By making these tools this way there are several good 
wing suggestion in the March issue of the Railway advantages, I believe. By using the forging machine the 


rnal: work is done more economically, particularly when tools are 
nelosed find sketches and description of methods em- Made in large quantities. The intense pressure of the forg- 
ed to weld high-speed steel tips or points on soft steel ing machine results in a ve ry dense, close-grained tool being 
nks for rough finishing, side and parting tools for lathes, formed; and again, the forging machine method produces a 
ners, shapers, tire turning tools, etc. better weld and a more uniform shaped tool; that is, it is 
They are found as follows: Figure 2 shows the slugs ‘SUP&mor toa hand-made tool. These tools have stood the 
ees hot from high-speed steel, varying in size from most severe test in the Rock Island shops at Horton, Kans. 
inch in thickness, according to the size of tool to be “The die s are made of scrap driving axles, and the plunger 
de. Figure 3,shows punch used for this. The size shown '° made trom scrap tires. 
this sketch is for roughing tool % by 1% inch; other — areas 
‘ls of different sizes are made on same plane. The punch A FEW REGULATIONS YOU SHOULD KNOW 
shown in Figure 3 and the die shown in Figure 4 are used : 
the punch press. Wish to call attention to manner of = wid “ P. Conreye, Special Agent : 
iking shearing edge of punch whereby a small pin is The Interstate Commerce Commission, under act of March 
rmed and later used in holding slug in place during weld- 4th, 1909, ee ribed, among others, regulations covering the 
‘ng. However, we have made hundreds of tools without the ‘™4"sportation of compressed gases in interstate trafic by 
pin, merely drawing out the high-speed steel to width and treight and by express. The enforcement of these regula- 
thickness, knicking and breaking off and applying. tions devolves upon the railroads. 
In order to comply with this Federal law, the railroads 
Pawen £99 Sisulbtet organized “The Bureau for the safe transportation of explo- 
i mes f- sives and other dangerous articles.” It is headed by Col. 


/ Luc fig2 ~a ep : . 
fj (> WS. fod treet 9 CA B. W. Dunn, chief inspector, and comprises a corps of spe- 


- fe 7 cially trained inspectors, ordnance, chemical and engineering 


x 2hanwk fig $ | , ° P : 
LJ ae —— name a experts, special laboratories, etc., in fact, all conveniences 





: ‘oe ee [ / | hi that will assist in the formulation of rules and regulations 
= 3 os os _/ | tending to safeguard the transportation of hazardous articles. 
- i 




































































~~ ae ae a The Bureau has the support and co-operation of all manu- 
ar \ FP imtthed jae/ Fig f os ~ ‘i - : 
sh -& | facturers and shippers with the result that an excellent set 
= b>) | _ ‘ ‘ , : . 
5 Rie, of regulations is now in force under Interstate Commerce 
a = u! Law. 
ott The manufacturers of compressed gases are making every 
Piuwcan £3 7 . - i ‘ ; . 
__ seven vive stee effort to comply with these regulations. Certain labels are 
= 9 7 ; ; : ji 
mei .~ attached by the manufacturers to the cylinders, bills of lading 
| carry complete description of the articles, the cylinders them- 
arc > —— selves are constructed and tested in specified ways; they are 
—i5—4 iY ‘ . é ; : - ee 
Gre Dis Fry 6 equipped with safety devices and safeguards as prescribed. 
Saray oriving @ule Stee = Fog oe . ° 
news Hore. spe then -_ In short, unusually harmonious co-operation has and does 
Rey = exist between the manufacturers, the Bureau, and the rail- 
hi, teal “4 
P * Sake umn ened roads. 
—— The one link yet to be welded into this chain is the con- 
Qe o sumer. It is with the idea of concisely presenting to him 
ghli sc . 
“+ é 4 . his few obligations that I write this. 
—+A t- Under the law the railroads cannot transport an improp- 
Pe nee 4 ; erly described or improperly equipped gas tank. The ship- 
— Db ¢ <a ' Nae i : g : : 
oa bn Fo-peees per, in presenting it for shipment, is violating the law in the 
| first place, and in the second place he is retarding the move- 
a « = ” » ° 
y J | ee ot eel ment of these tanks. At the present time, when most gas 
manufacturers are struggling with the problem of supplying 
Method of Tipping Metal Cutting Tools With High Speed Steel. a . ae 
a sufficient number of tanks, the whole compressed gas 
- “Soft steel shank is next tapered about the shape of high- industry feels the effect of delayed shipments. 


speed steel tips, which is then heated in oil furnace to a Let us assume that the manufacturer has shipped you a i 
white heat, covered with a welding compound; high-speed tank, has complied with all the regulations and the shipment 
steel tip is applied cold with a light blow from a hand ham-_ reaches its destination. It is now your duty under the law 


er, then returned to an oil furnace, heated to a welding to remove this cylinder from the transportation company’s 
eat, inserted in an Ajax forging machine in dies as shown property within forty-eight hours. 

Figure 6. One revolution of the machine completes the If this tank should be 
ol. Figure 7 shows the plunger which does the work after 
1 is placed in the die. 


in a leaky condition, exhaust all 
the gas before shipping back. Do not ship a cylinder in a 
leaky condition. Remember, that the freight handler is the 
“After the tool is taken from the forging machine it is one endangered. Do not attempt to repair a valve for your- 
rust in a tank having about six to eight inches of oil on _ self; let the manufacturer do that. He knows how. 

p of water, with the soft steel shank in water and the high- 
eed steel tip in oil. This tank is made with a drain to draw 
f hot water while cold water is running in at bottom, thus 
eping oil and water cooled. 


If you return a cylinder having in it gas with 25 pounds 
pressure per square inch or more, do not classify it as an 
empty tank. This is a violation of the law and the railroad 
men who must handle it are deceived by your classification. 
“If a tool should be a little too cool for tempering or hard- Describe it as a charged cylinder, and apply proper labels 
ing when taken from the forging machine, it should be When returning an empty tank, classify it on your bill of 
heated and then inserted in the tank. Any flash that is left lading as you are requested to do by the manufacturer. It 
‘reon is knocked off when cooled. After grinding, the tool is just as easy to call it an “Empty Acetylene Gas Cylinder,” 
ready for use. 


(Continued on, Page 34) 
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()uestions and Answers - Correspondence 


“Che Welding Gngineer is very glad to hear from the trade concerning problems to be solved or unique we 
ing work which has been done. We shall be very glad to hear from those readers who disagree with 
have further hoht to throw on the solutiwn of problems in this department — Editor 














a 
QUESTIONS AND ANSWERS Editor: 
: . . The other day I was cutting up a boiler here in | 
Editor | recently welded a water jacket on an air com- ; ° sul ; 
; a“ P Rapids. It was very cold and windy, being about 2 
pressor. It was frozen and cracked clean across the full ' ’ : 3 f 1 
, . , . . . . zero, and my gases were freezing fast anc was wo 
length, about 3% ft. I preheated it with a 6 in. diameter = y¥8 ; ae 8 . 
. . ae ; ing how to overcome this difficulty. I went to a livery 
kerosene heater or Buckeye heater, but didn’t seem to get it : ; 7 ‘ 
. , g not far away and got a lot of manure which was wart 
hot enough, as when I| had it welded three-fourths the length , ’ ; : - 
put it around the tanks. | had no trouble after that a 
cracked where I had started. : 3 é ‘ ‘ 
; : oe I also noticed that while cutting outside in the cold tl g 
How hot must it be before you can safely weld it? - . eer enna ieee 
: ’ giving your preheating flame just a little excess of acet 
Che water jacket was cast iron. you can get better results and cut faster. I also k | 
Could you advise me through your journal the best and charcoal fire in a can beneath the oxygen regulator, 

. : . rT. . 
safest way to preheat and weld a job of this kind, and send helped also. G. L. GUNTHI 
me a copy? Also the subscription price, as I intend to sub- Grand Rapids, Mich. 
scribe for a year. —. : 
scriwe Sor & year Answer: The trouble you speak of could not be d 

lhanking you in advance, I remain, the gas freezing—acetylene gas dissolved in acetone wil 
WM. MOELLER. freeze at a higher temperature than —80° centigrade 
818 Dillingham Ave., Sheboygan, Wis. below zero Fahrenheit). Neither will oxygen, as con 
' , ; 4 : cially dispensed, freeze under the conditions you ment 
\nswer.—Your trouble in preheating the compressor cast- Pact : <i 
; ot Your drop in pressure was due partly to gas being emit 
ing was that you preheated it locally, and so introduced’. sake: 
: owt eee. . ‘ . from the tanks and partly by contraction due to the 
internal strains. This, of course, could not be avoided when : é : 
: . . temperature, if your cylinders had been stored in a 
using the means of preheating—a kerosene burner—which aes 4 ; 
at 50° to 70° F. and then removed to the outside wher: 
you had at hand. ; : ; 
hats ; , : . above prevailed you would soon notice a considerable 
Che proper procedure in a case of this sort is to preheat. et 
; : ‘ ae i in pressure. 
the casting in a charcoal fire, taking care that it is pre- 
heated evenly. It should be heated to a cherry red. The Another thing possible, but not probable under conditions 
: . ‘ . P ‘ ew : 1, : % - a § 5 =" 
easiest way to preheat such a casting is to build a brick you mention, is the “freezing” cf the ports in your valv: 
oven around it, fill the oven and cover over the casting T"egulators due to friction of the gases.—Editor. 
with charcoal and light the charcoal. The casting should be 
left in the preheating furnace while being welded. After  fditor: 
the welding is completed a little more charcoal should be For my own information kindly write me a personal lett \ 
added and the casting brought to an even dark cherry and how to make a cutting test between electrolytic oxyge: ‘ 
then covered over with asbestos or sheet iron and left to oxygen and other grades of oxygens, such as the differe: 8 
cool in the dying fire.—-Editor. in consumption of gases by foot, the difference in cutting 4 
sviliieidigteiaimciaamee, pressure each grade of gas will cut at, and cost. b 
wT ae x 
Editor: d 
©. 1. In a plain old-fashioned forge method of welding, Answer: The only positive way to test the comparative 
with low carbon steel, what is the temperature of the steel value of electrolytic and liquefaction oxygen is by a practical 
when it is in a welding state? laboratory test using a gas-bell and meter, cutting metals 
©. 2. How much can the steel vary in temperature, maxi- that are identical and using the same torch for all tests. 1! 
mum and minimum, and what are the said temperatures, and will give you the relative oxidizing effects, pressure and costs 
still be in a welding state? —Editor. 
Q. 3. What is the relation between the temperature of L 


the steel in the welding state and the required amount of 
force to make the weld—that is, blow or pressure? 

If you have any positive information on this subject, we 
would appreciate getting it. 

MORRIS W. KELLOGG. 

The M. W. Kellogg Company, New York, N. Y. 

\. 1. The welding temperature of low-carbon steel in 
making a forge weld is between 2600° and 2700° F. 

\. 2. The steel will not vary any further than as indi- 
cated in question No. 1 if a proper weld is made. 

A. 3. 


temperature and pressure. 


No definite data can be given on the relation between 
We can say, however, that if the 
steel is at the proper temperature, a comparatively light blow 
will produce a real weld. Of course a heavy blow will be 
required when heavy pieces are being welded, while a light 
one will be required when light pieces are being welded. 





Editor: 

Why does the arc from our arc welder burn a hole in sheet 
steel when the operator draws the arc? We have a 75-vol 
150 ampere welder with a motor generator set installed 
a portable four-wheeled truck. Our power is 220-volt alter- 
nating current. Also what colors of lenses should be us 
in an arc welding helmet? 


EB. mm. PULTIER 


Answer: The reason for the burning of the steel o1 
making of the arc is caused by the fact that the full voltag 
is used in the making of the arc. On some makes of machi" 
this is taken care of by automatic switches, which one by 
throw in the power, building it up by degrees until 
maximum voltage is obtained. These automatic i 
are rather delicate and, being mounted on the truck its: 
are prevented from working most efficiently by the vibrat 


Swit¢ 








the motor and generator. When the truck is set 

floor the machine shakes more than when set on 

floor. The newest machines are constructed with 
variable voltage generator, which by means of 

lings through the field and armature keep the volt- 

to about five volts when the the arc is struck, 

¢ the voltage as the are is drawn longer. his 
saves current, prevents burning and is much easier 
perator. If you have the automatic switches on 
hine, steady it by putting it on a concrete floor or 

eels with stones or bricks. If you have one without, 
electrician Took at the connections and test the gen- 
vindings for short circuits. A deep red, a light olive 

9 and a clear white lens makes the ideal combination. 
lear lens goes on the outside and when broken or cov- 
with steel is replaced. The deep red lens cuts out the 
S of the light while the green cuts out the ultra-violet 
infra red, both harmful rays. The only way to test 


ss is by use of a spectroscope machine which throws light 


























in are on sensitized paper. According to our custom 
sending you the name of the manufacturer under 
s¢parate cover. 


tor: | notice in the February issue one or two ref- 
es to malleable iron, and in the January issue a short 
on what is there called malleable iron. In the Feb- 

issue on page 28 in your “Questions and Answers 

tment” these references to malleable iron occur, and on 
age 18 of your January issue is the article on malleable iron 
refer to. This latter article uses the term malleable 

s it is used in Great Britain. This material in this 

is called wrought iron. In this country so-called 

ble iron is the same material as is called in Great Brit- 
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ain Heable cast Care should, therefore, be taken 
Ne t ( use tiie t ais 

If the manufac ea nature ot malleable iron were 
underst vy all welding shops, no attempt would be made 
to weld with cast Norway iron. There are two 
kinds of malleable cast iro the nature of cach depending 
on the process of manufacturs they are both made from 
chilled iron castings, the carbon in which is all in the form 
known as combined carbon, or carbide of iron, a very white 
and intensely hard’ brittle alloy of carbon and iron. The 
process generally used in Great Britain and on the Conti 
nent is what is known as the white heart process, which 


removes sufficient of the carbon from the casting to make 


it a crude steel and this carbon is removed entirely through- 
out the casting. Such castings can be welded with Norway 
iron. In the United States, however, the process used pro- 
duces entirely different material, the carbon not being 
removed, except from the outer shell, while in the interior it 


Is converted into another form known as temper carbon, 





eg 











Steeple Jacks, Reynolds and Vellens, Cutting Down a Huge Stack With Oxy-Acetylene Apparatus. This work was 
described in our February issue. 


which is exactly the same as graphite in ordinary gray cast 
iron, the form in which it occurs, however, being rounded 
masses instead of plates, as in gray cast iron, the percentage 


of carbon and the other elements in the interior being the 


same as in the original chilled iron casting. It is evident 
that if it is melted it will return to its original condition, 
which is hard and brittle, and inasmuch as cast iron cannot 
be welded with Norway iron, it is useless to attempt welding 
such malleable iron with Norway iron. The welding can 
be done with cast iron, but the weld will only have the 
strength of the cast iron, and next to the weld the metal 
will be hard and brittle. The reason why Tobin bronze 
or manganese bronze is used for welding malleable iron is 
that it is not necessary to bring the malleable iron to the 





| 
, 
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melting temperature, the bronze alloying with the iron below 
thes point. 

With regard to welding automobile drive shafts or differ- 
ential shafts referred to in your February issue, it should 
not be forgotten that many of these axles are made of alloy 
steel and that none of them, to the writer’s knowledge, are 
made of steel with less than .4% carbon, also that any oxy- 
acetylene weld is only a casting. It is impossible to make 
a casting as strong as a forging. Therefore, one should not 
be surprised if the weld fails. The writer believes it impos- 
sible to weld high carbon steel without burning it, and the 
higher the carbon, the greater the danger for two reasons. 
The steel is partly decarbonized and is always burnt, the 
writer believes, next to the weld. Microscopical examination 
of such welds proves this. The conditions while welding are 
entirely different from those that take place during the 
manufacture of steel, the result being that the oxygen from 
the air penetrates the steel while welding and forms films 
ot oxide around the grains, which cannot be removed, and 
which makes the steel weak and brittle. It is true that such 
a weld may be at times strong enough to stand the strain 
to which it is subjected, but it is not a perfect job by any 
means, no matter what precautions may be taken. 


With regard to welding automobile springs the previous 
remarks apply, and while it is at times possible to produce 
a satisfactory job on springs, there is always the chance that 
the work will be unsatisfactory. The most important thing, 
however, in welding any grade of steel is that the heat 
changes the structure in the vicinity of the weld, making it 
weaker than the original material. This is solely the result 
of the heat applied, and is due to the fact that any piece of 
steel heated in any way above a certain point becomes 
coarser in structure and therefore is less strong. This can 
be overcome partly by heat treatment after the welding 
operation is finished, but the original strength and other 
physical qualities can never be entirely restored. If the 
above facts are kept in mind, many of the apparently mys- 
terious failures of steel welds can be readily accounted for, 
and certain work which the writer believes to be dangerous 
will not be attempted. As an illustration, the welding of 
steering knuckle spindle to the body of the knuckle is a 
job which he does not permit done in his shops, as no rein- 
forcement can be made, and the weld is necessarily weaker 
than the original material, which involves possible danger 
to life. 

In conclusion, | want to compliment The Welding Engineer 
on its desire to get accurate and complete information, and 
| wish it every success. The articles in it are worthy of 
serious consideration and give a great deal of valuable infor- 
mation. S. W. MILLER, M. E. 

Rochester Welding Works, Rochester, N. Y. 





Editor: There are a number of things which I have noticed 
in the first two issues, which could be seriously criticized as 
misstatements of facts. As an illustration of what I mean, 
on page 33 of the January issue the statement is made that 
a welding rod of the same material as the piece to be welded 
should be used. Directly under this the statement is made that 
a good welding rod should melt at a lower temperature than 


the rod. If it is of the same composition, it will melt at the 


same temperature. Earlier in the same article steel having 
a melting point of 1800° F. is spoken of. There is no steel 
that melts at this temperature. Steel having 114% carbon is 
completely melted at about 2550° F. and on cooling solidi- 
hes completely at about 2200° F. This is a much higher 
carbon steel than is used in practice, except in rare instances. 
The temperature of melted steel during manufacture is very 
much higher than this. The real reason for steel not being 
burnt during manufacture is given by Howe in his work on 
iron, steel and other alloys and is too long to quote here. 





Another statement made in the same article spea 
con in cast iron rods and phosphorus in bronz 
fluxes. In neither case is this correct. A large 
silicon is added to cast iron welding rods for the 
promoting the formation of graphite, which makes 
soft. In the case of bronze, phosphorus is used 
idizer. 

I do not feel that it is necessary to call publ: 
to these errors, but I bring them to your persona! 
as I hope to see your paper as accurate in all res 
is in the most of them. 

S. W. MILLER 

Rochester Welding Works, Rochester, N. Y. 

Answer: We are glad to publish Mr. Miller’s tw 
as we feel that any misstatement of facts should 
rected. Constructive criticism is very welcome and 
Mr. Miller for his trouble.—Editor. 





A FEW REGULATIONS YOU SHOULD KNoOw ’ 
(Continued from Page 31) 

or an “Empty Oxygen Gas Cylinder,” as it is to 
“Empty Air Drum,” an “Empty Iron Tank,” or 
numerous misclassifications so well known to gas 
turers. Misclassification usually costs you more money 
you pay a higher rate. 

Compressed gas cylinders are usually provided 
to protect their valves. When returning cylinders 
these are applied, and that the valves are closed bi 
offer the cylinder for shipment. It is well to follow 
tions from the gas manufacturers. Notify him w 
are returning a cylinder. If he desires you to uss 
numbers on bills of lading, or in correspondence, 
to do so. You facilitate the handling of tanks, help 
ice the manufacturers are striving to establish, and 
the final link in the chain. 


WELL KNOWN SCHOOL PREPARES FOR WELDING 
COURSE 
The scarcity of schools for welding which has be 
mentioned in our editorial columns seems abou 
broken. 


Armour Institute of Technology, one of the best 
of its kind in the United States, though not as larg: 
has installed an oxy-acetylene apparatus, manufact 
the Oxweld Acetylene Company. 

The machine is their standard welding machine 
on a truck and is installed in the laboratory building 
and Federal Streets, which building contains also t 
department. In this department general blacksmithing 
dry, machine and pattern work are also being taugh! 
fessor G. F. Gebhardt, head of the mechanical depa 
has charge of classes in these lines. Mr. William 51 
the school, is preparing to demonstrate the us¢ 
apparatus. , 

The school is well equipped with all kinds of st 
electrical machinery, all of it in actual operation for t! 
fit of the students, many of whom in the past, after 
ing their degrees as mechanical or electrical enginee! 
become a part of the engineering world and are h« 
the most remote parts of foreign countries. 

Many inquiries as to where to obtain: instructiot 
ing seem now to be in a fair way to be answered 
Armour Institute is a well known technical sch: 
classes have been formed as yet, an instructor being 
the first requisites, but as there are several students 
night classes who are employed as welders during th: 
doubt no difficulty will be found in that line. The 
will demonstrate its worth right along on the scho: 
work and the welding department may grow | 
proportions. 
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Quality = Guaranteed = Quantity 


Write US About Your Acetylene Supply 


Commercial Acetylene Railway Light and Signal Co. 


EAST DEERFIELD, MASS. 





\T . 

a 80 Broadway, New York City TORONTO, ONT. 

» ILL. SAN FRANCISCO, CALIF. 
BOSTON, MASS. PEOPLES GAS BUILDING MOBERLY, MO. 

OUND BROOK, N. J. CHICAGO, ILLINOIS W. BERKELEY, CALIF. 
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« TradeNews 





On page 20 of The Welding Engineer for February we 
published an illustration showing the work which was being 
done on fourteen marine boilers which were cut out in St. 
Louis recently. We understand that of these fourteen boil- 
ers, seven of them were cut out by the Atias Welding & 
Cutting Company of St. Louis, who used Henderson-Willis 
welding and cutting —— exclusively. Seven of the 
boilers were also cut out by the Graham Welding Company, 
also a St. Louis concern, who use Messer apparatus mainly. 


The Superior Oxy-Acetylene Machine Company of Ham- 
ilton, Ohio, have just issued a new catalog describing weld- 
ing and cutting equipment and supplies. This company has 
succeeded in bringing out the longest cast iron welding rods 
that it is possible to cast being 24 in. to 30 in. long. 


The Compressed Gas Company, Ltd., Vancouver, B. C., 
have worked out a formula which is said to be very helpful 
in welding aluminum. The formula is advertised elsewhere 


in this issue. 


An interesting exhibition was held at the Coliseum, Chi- 
cago, March Ist to 12th, the occasion being the Panama- 
Pacific Medal Winners’ Exposition. Among the exhibitors 
was the Davis-Bournonville Company, whose _ display 
attracted much attention. It consisted of the various welding 
and cutting torches manufactured by the company, as well 
as generator outfits and supplies. The Oxygraph, a special 
cutting machine, amazed the passing throng and was proba- 
bly the most interesting piece of machinery at the show. 


The Henderson-Willis Welding and Cutting Co., St. Louis, 
have purchased a four-story building at Eleventh and North 
Market Streets and will move the factory to that location 
the latter part of the month. This move is to take care of a 
rapidly growing business and the old office and plant at 2826 


Locust Street, will be retained. 


Mr. P. F. Willis, of the Henderson-Willis Welding and 
Cutting Co., St. Louis, will read a paper on March 21st before 
the conference of the Bankers’ Association of the Central 
States at Chicago on the use of the oxy-acetylene cutting 


torch and its effect on safes. 


THE VILLAGE BLACKSMITH 
(Modern) 


Under the spreading chestnut tree, 
The modern smithy stands. 

The welder, a peculiar man is he, 
That wields the magic wand. 

His ability to fix the broken things, 
You can hardly understand. 


His hair is mussed and black and long, 
His face is black as coal, 

His brow is wet with honest sweat, 
His clothes are full of holes; 

He looks the whole world in the face, 
He has never stalled yet, we are told. 


Week in, week out, from morn till night, 
The broken things roll in. 

Machinery and tools, stove legs and such, 
And funny-looking castings galore: 

But none of them worry the man with the torch, 
He has worked them all before. 


The people, as they hurry to and fro by his 
Glance in through the open door. 

They love to see him burn his face, 
And hear him swear and roar, 

While he kicks around in asbestos dust, 
That covers the entire floor. 


He goes on Sunday to the garage, 
Cranks up his old tin “flivver.” 

He hikes to the country, with a smile and a s 
And lays by the quiet river, 

And dreams of the days that are past and 
While his heart is caught in a quiver. 


2 


He dreams of the days down on the farn 
When life was young and gay. 

He needs but think of them once more, 
And O what a change from that day. 

Nothing is like it used to be, 
And ne’er will be again, so they say. 


Welding, cutting and brazing, 
Onward through life he goes. 

Each day a new task confronts him, 
Each evening his muscles are sore. 

And he heaves a big sigh of comfort, 
As he discards his fighting clothes. 


Thanks, thanks, to thee, my worthy friend 
For the lesson thou hast taught. 
We no longer worry of the long delays, 
Our breakdowns to you will be brought: 
And thus with your mighty welding torch, 
Our lesson from you has been taught. 
G. F 


The Sidney Autogenous Welding Works, Sidney, ‘ 














Superior Welding Supplies 


‘ast iron high silicon rods, *,-inch, oe I 
%-inch, %-inch, 24 inches long. (N lenet 
Aluminum rods. cast 4” Armored hos: i 


and ®%” dia. 24 in. long. Goggles. i 
Tobin bronze rods (pat- Superior welding tor ‘ | 


Welding and cutting equipment and carbon burning « 


ented). Superior cutting tor 
Mang. and phos. bronze QOxygen and acetylene i 
rods. ulators and gauges 
Steel welding wire, %”-\%”". Generators \ 
Fluxes (all kinds). Aluminum, gray iron I} 
Oxygen and acetylene hose. brass castings | 
| 

| 

| 


Write for catalog and price list 


| 
SUPERIOR OXY-ACETYLENE MACHINE CO. | 
HAMILTON, OHIO | 














WELDING PHOTOGRAPHS 


We make a SPECIALTY of 
photographing welding jobs 
Chicago Architectural Photographing Co. 
140 So. Dearborn Street Chicago, Illinois 


—— 











GENERAL REPAIR SHOP 
Oxy-Acetylene Welding Equipmet! 
1 With G 
— coe. Sue 
ALSO WELDING SUPPLIES 
7% 801 Cass Ave., St. Louis 
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Canada Carbide Sales Company 


30 Church Street 
NEW YORK CITY 


Sales Agents of 


nizas:” CANADIAN CARBIDE #" 


Ont. “More gas per pound” 


Mfed. in all 


standard sizes 


DISTRIBUTING STATIONS 
ALABAMA 


Jessemel! 2014-2024 Second Ave 
CALIFORNIA— 
Los Angeles—52nd St. and Santa Fe Ave 
San Francisco—731 Market St 
ILLINOIS 
Chicago—C learing 
LOUISIANA 
New Orleans—Camp and Common Sts 
MARYLAND 
Baltimore—17 So 
MASSACHUSETTS 
Boston 47 Oliver St 
Springfield—50 Taylor St 
MICHIGAN 
Detroit—343 Belleview Ave 
MINNESOTA 
Duluth—Third Ave. E. and Michigan St 
MISSOURI 
Joplin—Opposite Post Office. 
NEW JERSEY 
Newark—See New York. 
Paterson—61-63 Washington St 
NEW YORK 
Buffalo—Seneca and Hamburg Sts. 
Malone—32-34 W. Main St. 
Middletown—28 W. Main St. 
New York—30 Church St 
Troy—6 and 8 Grand St 
Trumansburg—55 Main St 
Watertown—112 Franklin St 





Hanover St 








10 Ib., 5 Ib., 
2 Ib., 1 Ib. tins 


DISTRIBUTING STATIONS 








OHLO 
Toledo Address Detroit 
PENNSYLVANIA 
Altoona 2101 Beale Ave 
Barnesboro Ann St. and Maple Ave 
Johnstowr 134 Clinton St 


Montrose 


Pittsburgh 223 Farmers Bank Bidg 


Pottsville—Centre and Market Sts 
Punxsutawney 
Scranton 89 Penn Ave 


RHODE ISLAND 
Providence {% 


rENNESSEE 


Charles St 


Knoxville 1761 Asylum Ave 
rEXAS 
Fort Wortl 3rd and Jones Sts 
Houston Address Fort Worth. 
UTAH 
Salt Lake Cit 121 W. 2nd South St 


VERMONT 

Burlingtor Park Ave 
VIRGINIA 

Richmond 1319 E. Main St 
WEST VIRGINIA 

Charleston—821 Virginia St 





For special information address cor- 
respondence to New York City. 
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Oxy-Acetylene Welding 
and Cutting 
Electric and Thermit Welding 


By Haroip P. MANLY 














= Chief Engineer American Bureau of 
. ut Engineering 

\ 215 pages, fully illus- . 

. 

he OXY-ACETYLENE trated. Price, Post- 


paid, cloth ...... $1.00 
Full leather, stamped 
in gold, red edges. 
POON 956s s.e6 1.50 
Here is a brand new 
practical instruction book 
on the methods of weld- 
ing and cutting by the 
a oxy-acetylene process. In 
by addition to this process 
N are included electric and 
__| thermit welding, and a 
special chapter on hand forging and welding. Much 
practical information is given on the uses and 
characteristics of the various metals. The following 
chapter headings show the scope and practical value 
of this book, which is just off the press: 
Metals and Alloys. Acetylene Generators. 
Welding Materials. Welding Instruments. 
Oxy-Acetylene Welding Practice. Including Oxy-Acetylene 


‘ Cutting. 
Electric Welding. Hand Forging and Welding. 


Soldering, Brazing and Thermit Welding. 
Oxygen Process for Removal of Carbon. 


Sent postpaid upon receipt of price by 


The Welding Engineer, 220 So. State St., Chicago, Ill. 
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Finding the idea 
you want— Quickly! 


If vou can’t use an idea in THE 


WELDING ENGINEER in January, 
perhaps it will repay you many 


times the subseription price 
next July 
Yet when you can use that idea, 


are you always able to find 
the article immediately—or do 
vou have to rummage for it in 
forgotten places, often to find 
that it is lost? 


hack copies in a usable form is 


Kee ying your 
ping ; 


only one of the advantages of 


THE WELDING ENGINEER 


If your associates must borrow your WELDING ENGINEER, 
hand it to him in a binder; he can’t forget to return it. 
Again, this new binder will keep your copies free from 
dust and germs—with no torn and mutilated pages. 





With this Binder you can convert your pile of magazines 
into a valuable ready-reference business library—you have 
at your finger-tips the actual knacks, the methods proved 
by the experiences of other welders. 

Each “Arnold” binder, made especially for us, has a ca- 
pacity of 12 issues—nearly 500 pages of ideas and sugges- 
tions from the “other man.’ Bound in the latest scratch- 
proof, dirt-defying, reverse green Buckram cloth; solid 
metal back To insert magazine, merely place one of the 
rods between any two pages and slip it over the binding 
posts—no ripping or cutting necessary. Neatly stamped 
with THe WELDING ENGINEER logotype. 

Better send for your Binder TODAY—before this impor- 
tant March issue is mislaid Furnished AT COST—Price, 
$1.00. Two copies, $1.75. 


THE WELDING ENGINEER, 220 South State St., CHICAGO 
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ALUMINUM WELDING 


By Harry B. Hoover, Oxy-Acetylene Engineer 


\luminum is the hardest metal to learn to weld, but is 
the easiest to weld after learning. There are different meth- 
ods of welding aluminum, but the writer, after several years 
of successful aluminum welding, has found that the following 
way is the most successful and practical method. 

Some of the most difficult things to overcome and contend 
with in aluminum welding are the rapid oxidization of the 
metal, the low point of fusion, the rapid conduction of heat, 
the contraction and expansion, the shrinkage, and in automo- 
bile parts the chances of warping to keep the piece in perfect 
alignment is one of the most important things. 


Oxidization 

\luminum oxidizes very rapidly under the welding flame, 
forms a film or skin over the molten metal 
flowing together as freely as other 
The oxide melts at a much 
higher temperature than the metal. This action of the oxide 
makes it somewhat troublesome for the beginner to weld 
aluminum. The chemical inertia of the oxide makes it exceed- 
ingly difficult to decompose with the flux, even at the tem- 
perature of melting aluminum. 


the oxidization 
and 
metals, such as iron and steel. 


prevents it from 


Fluxes for this purpose, therefore, have to be very strong 
and chemically active, and one disadvantage of most fluxes 
that the writer has used is the after-action on the aluminum. 
In many cases the metal has been seriously injured by this 
action, although it took some time for the damage to develop. 
\fter the welding is done, the piece must be thoroughly 
brushed in boiling water to remove remnants of the flux and 
prevent this action. 


It is also the writer’s experience that after a weld has 
been made with a flux, should a crack develop in or near 
it, such a crack cannot be welded without considerable diffi- 
culty. It cannot be welded at all unless the surface is thor- 
oughly cleaned and the metal in the old weld has been 
removed. ; 


While it is theoretically advisable to use a flux, and in 
case of sheet aluminum it is necessary to do so, there are 
other reasons than above mentioned. In the case of repairs 
to castings, such as automobile crank cases, transmission 
cases, etc., the use of a flux is difficult. The principal diffi- 
culty is found in the condition of the surface before welding. 


It must be remembered that before any flux can be used, 
the surface must be entirely and thoroughly cleaned. 

Frequently, it is not possible to do this, although the use 
use of strong acid and alkali, such as hydrochloric acid and 
caustic soda (applied to the work separately), followed by a 
thorough washing and brushing in hot water afterwards, 
will remove the dirt and grease from the exposed surfaces. 
It will not however, remove the oxide, nor, as a general rule, 
will it remove the grease and dirt from the crack or break, 
because they are more or less absorbed by the aluminum, 
which is porous. 


This absorption extends in from the break for some dis- 
tance in some cases, and unless such metal is entirely cut 
out, the use of flux will be found unsatisfactory. The nar- 
rower the weld, the less the contraction and distortion of the 
piece, and so the less metal removed the better. 

Sheet aluminum work is generally a manufacturing proposi- 
tion and a flux is necessary for the proper performance of 
the work, but as the surfaces are clean, the same objections 
to a flux do not exist as in the case of broken parts, and 
the flux will make the weld just as tough and strong as the 
original sheet. A very small amount of flux is all that is 
required with clean metal, but it must be remembered that 
the flux must be washed off as above mentioned. It is, how- 
ever, open to the objections previously explained. 





In most cases a weld can 
flux in the time taken to prepare the piece, so that a fl 


be made without the us: 


be used. 
Puddling System 


For practical purposes, the puddling system is far th 
this being accomplished by the use of a paddle (a smal! 
rod flattened on one end and ground or filed off s 
and made like a flat scraper or screw driver; the edges 
be sharp). 


Aluminum, unlike other metals, does not change color 
it becomes hot, as does steel and iron. 
sary to watch it very closely and when the edges be; 
fuse use the paddle to puddle them together. 


This makes it 1 


First, take the paddle edgewise and force it down int 
molten metal along the crack or break and be sure tha 
metal is being welded entirely through. (Care must be 
not to get the paddle more than red hot.) Now the 
rod is used to fill up the deficiencies. Keep the metal : 
ing and rub the end of the filler rod into the weld, alk 
the flame to come in contact with the rod and the we 
the same time. The rubbing of the rod in the molten 1 
keeps the oxide broken up and allows the metal to 
together. After enough metal is added from the filler 
the paddle is again brought into use, this time using th: 
side to smooth the weld and rub off the surplus metal. 


The paddle must be kept warm, clean and smooth a 
the time. If it gets too hot, so that it partly melts, re; 
it with a new one. A number of these should be kept 


hand. 


A weld made in this way will be just as solid and strong 
as any other part of the metal, and if care is taken it 
be made as smooth as any other part of the casting. 


(To be continued.) 















VILLA 


Pure Oxygen and Hydrogen 


Made by the electrolytic process for 
welding, cutting, chemical purposes 


Use Pure Gas — Save Time and Money 


We handle high grade welding and cutting 
torches, rods, fluxes and supplies. Our service 
department is at the disposal of our customers 


Write nearest office today 
THE OHIO ELECTROLYTIC OXYGEN CO. 
Cincinnati, Ohio 
THE LOGANSPORT OXYGEN COMPANY 
Logansport, Indiana 
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Practical Welders 
The Editor of The Welding Engi- 


neer would like to correspond with 
men of practical experience in the 
welding industry. Let me show you 
how to turn your experience into 
money. . 


L. B. Mackenzie 
220 S. State St. Chicago 









































The Best For You 





ARC-WELDING MOTOR-GENERATOR SET. ARRANGED TO 
SUPPLY SEVERAL OPERATORS SIMULTANEOUSLY 
AT DIFFERENT PLACES. 


When you install electric arc welding equipment to lower your welding 
repair costs, be sure to get the equipment that will best fulfill all your needs. I 


Remember: 


The system which is most flexible is the one which will best do your 
work. You may want to use several operators and the full welding capacity 
on one rush job, or you may need considerable power on several jobs at the 
same time. You want power when you want it, where you want it, and at 
a minimum total cost. 











A single delay due to lack of power at the required place is likely to 
cost you more than any saving you may be able to make by the use of 
smaller equipment. 


Westinghouse Arc Welding Equipments 


are the most flexible and at the same time the simplest. The apparatus is of 
standard design and construction throughout. Hence this flexibility is ob- 
tained at low cost, for the equipment, the installation and the operative. 


It'll pay you to investigate what other companies are doing. 


Westinghouse Electric & Manufacturing Co. 





East Pittsburgh, Pa. 
Atlanta, Ga. Charlotte, N. C Denver, Colo. Louisville, Ky. Omaha, Neb. San Francisco, Cal. 
Baltimore, Md. Chicago, TIL Detroit, Mich. Los Angeles, Cal Philadelphia, Pa. Seattle, Wash. 
Birmingham, Ala. Cincinnati, Ohio. *El Paso, Tex. Memphis, Tenn. Pittsburgh, Pa. Syracuse, N. Y. 
BI Ww. Va. Cleveland, Ohio. *Houston, Tex. Milwaukee, Wis. Portland, Ore. Toledo, Ohio. 
Boston, Columbus, Ohio. Indianapolis, Ind. Minneapolis, Minn. Rochester, N. Y. Washington, D. C 
Buffalo, N.Y. *Dallas, Texas. Joplin, Mo. New Orleans, La. St. Louis, Mo. °“W. & E. Co., of 
Butte, Mont. Kansas City, Mo. New York, N.Y Salt Lake City, Utah 


4 
- 


Say Welding— Think Westinghouse 




















Thermit Welds on 8%-in. Crankshaft. Two new webs and a crank pin were welded in one operation 


Large Dredge Dipper welded with Thermit before 


I 1-in. Tail Shaft welded for steamship without remov- 
ing it from vessel 


The Thermit Welding Process 
Is the ONLY One That Will 


Give You a Permanent Repair 
on Wrought Iron and Steel Sections 


WHAT THERMIT IS 


Thermit is a mixture of granulated aluminum and iron 
oxide which, when ignited, reacts, producing superheated 
liquid steel at a temperature of 5400 degrees F 


HOW WELDS ARE MADE 


A broken section is lined up and a mold built around 
the fracture. The fracture is Erought to a red heat by a 
special preheater and the Thermit mixture is placed 
in a special crucible so that when the Thermit reaction is 
over, the liquid steel can be poured from the bottom of the 
crucible into the mold, and being at such a high temper- 
ature, is sufficiently hot to melt the sections with which it 
comes in contact and amalgamate with them to form a solid 
mass when cool. 

Broken crank shafts, mine hoist shafts, gear wheels, fly 
wheels, dredge sections, engine frames, rock crusher shafts, 
and many other heavy sections, can be restored to service 
in one or two days at slight expense and often effect a sav- 
ing of thousands of dollars in time and repair costs. 

When you realize the advantages to be derived from use 
of Thermit for repairs you will install the process at once. 


Write for Bulletin No. 1779 


GOLDSCHMIDT THERMIT CO. 


WILLIAM C. CUNTZ, General Manager 


90 WEST STREET, NEW YORK 


329-333 Folsom St., San Francisco 7300 So. Chicago Ave., Chicago 
103 Richmond 8t,, W., Toronto, Ont. 


Crankshaft machined and ready for service. The arrow points to location of Thermit welds 








